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STORZ DUREDGE STAINLESS STEEL EYE KNIVES 
Made of 
Special Alloy Cutlery Stainless Steel 


The grain structure of this alloy steel is dense and it will hold a keen penetrating edge. Improved methods 


in hardening, tempering and honing plus this new Stainless Alloy Steel have resulted in a superior knife. 
E- 81* Cataract Knife, VON GRAEFE: 25mm x 1.5 mm. $10.00 
E- 82* Cataract Knife, VON GRAEFE: 27mm x 1.7mm. 10.00 
E- 83* Cataract Knife, VON GRAEFE: 30mm x 2mm. 10.00 
E- 84* Cataract Knife, VON GRAEFE: 33mm x 2.3mm. 10.00 
E- 85* Cataract Knife, VON GRAEFE: 35mm x 2.5mm. 10.00 
E- 88* Cataract Knife, Duredge: a straight back medium size cataract knife with wafer thin 

blade for extreme sharpness and easy penetration. 15.00 
E- 90* Knife, Discision, WHEELER: Imm x 18mm blade. 12.50 
E- 95* Knife Needle, ZIEGLER: 5mm. 11.50 
E- 96* Knife Needle, ZIEGLER: 6mm. 11.50 
E- 97* Knife Needle, ZIEGLER: 7mm. 11.50 

STORZ DUREDGE Stainless Steel Keratomes 

E-230* Keratome, JAEGER: size 0, angled, 8mm x 9'/2mm. $11.50 
E-231* Keratome, JAEGER: size 1, angled, 9'/2mm x 11mm. 11.50 
E-232* Keratome, JAEGER: size 2, angled, 11mm x 12'%mm. 11.50 
E-233* Keratome, JAEGER: size 3, angled, 12'%2mm x 14mm. 11.50 
E-244* Keratome, CASTROVIEJO: blade 13mm x 4mm, parallel portion of blade is not sharp. 12.50 


Storz Duredge Stainless Steel and Duredge Carbon Steel cataract knives and keratomes 
are not imported, they are made only in our factory in St. Lovis. All of our re-sharpening 
is also done in our own factory by skilled instrument makers. 

We do not utilize outside facilities for re-sharpening any eye knives. 


* Designates STAINLESS STEEL. 


STORZ INSTRUMENT COMPANY ® 4570 Audubon Avenue, Saint Lovis 10, Mo. 


New York Showroom: 157 E. 64th St. at Lexington Ave. 
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ALPHA 


alpha chymotrypsin 


TAKES MOMENT OF ANXIETY’ OUT OF CATARACT 


ALPHA CHYMAR—lyophilized crystallized chymotrypsin—loosens the zonule 
fibers of the lens within minutes, and thus “can serve to relieve that moment 
of anxiety for the cataract surgeon when he meets up with a tough zonula. 
[ALPHA CHYMAR| helped to prevent the complications of capsule rupture and of 
undue zonular traction on structures of the inner eye.” 


Data obtained in a double-blind study indicate “‘in an objective manner that 
alpha chymotrypsin definitely facilitates cataract extraction’? thus further 
confirming its value as a new adjunct in cataract surgery.*.*5.¢ 


Specifically packaged for zonule lysis in lens extraction, ALPHA CHYMAR is available in 
cartons of 5 packages. Each package contains a 5 cc. vial of lyophilized ALPHA CHYMAR 
and a 10 cc. vial of ALPHA CHYMAR DILUENT (Sodium Chloride Injection, USP). 


1. Thorpe, H. E.: Am. J. Ophth. 49:531-547 (Mar.) 1960. 2. Schwartz, B., ef al.: Tr. Am. Acad. 
Ophth. & Otol. 64:46-54 (Jan.-Feb.) 1960. 3. Cogan, J. E. H.: Proce. Roy. Soc. Med. 51:927, 1958. 
4. Jenkins, B. H.: J.M.A. Georgia 45:431, 1956. 5. Raiford, M. B.: J.M.A. Georgia 48:163, 1959. 
6. Rizzuti, A. B.: Arch. Ophth. 61:135, 1959. 


| As | ARMOUR PHARMACEUTICAL COMPANY 
KANKAKEE, ILLINOIS 
Armour Means Protection 
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Acute conjunctivitis! before treatment, showing engorged irregular superficial vessels 


NOW...the true solution for 
fast anti-inflammatory response 


and no irritating steroid particles 


@ mg. for mg. the most active steroid topically—up to 40 times the potency 
of hydrocortisone 


@ optimal not minimal steroid concentration in true solution for peak effective- 
ness ... maximal contact at the site of the lesion 


@ quick-acting broad antimicrobial activity when infection threatens recovery 


@ superior patient comfort—no stinging, no irritating particles, bland carrier 
1. Gordon, D. M.: Scientific Exhibit, American Medical Association, Annual Meeting, San Francisco, 1958. 
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4 days after treatment ACTUAL CLINICAL PHOTOGRAPHS 


OPHTHALMIC SOLUTION 


DEXAMETHASONE 21-PHOSPHATE—NEOMYCIN SULFATE 


morcations: Trauma—mechanical, 
conjunctival, corneal, or uveal tract inflammation involv. 
ing the anterior segment; allergy; biepharitis. 
posase: NeoDECADRON Ophthaimic Solution (0.1%)— 
One drop 4-6 times daily. 
NeoDECADRON Ophthalmic Ointment (0.05%)— 
Applied 3-4 times daily. 
In severe or sight-threatening conditions, the frequency 
of administration may be increased. Systemic thera 
with DECADRON Tablets may be prescribed 


precaution: Steroid therapy should never be employed in 
the presence of tuberculosis or herpes simplex. 


Additional information is available to physicians on request. 
*NeoDECADRON and DECADRON are trademarks of Merck & Co., Inc. 


MERCK SHARP & DOHME 
Division of Merck & Co, inc. + Philadelphia 1, Pa. 


i 
P 
active ingredients 
Sterond Dexamethasone 
Product Concen- 21-Phosphate (as| | Supplied 
tration the disodium salt) 
5 mg_/cc. 
NeeDECADRON 5 cc. (“4 7. 
Ophthalmic 0.1% 1 mg_/cc. sterile 
Solution mycin base) bottles 
DECADRON 
5 cc. (4 07.) 
Mew 0.1% 1 mg_/ce. sterile dropper - 
5 mg./Gm. 
NeoDECADRON 
(equivalent to 3.5 Gm. (% oz.) 
mycin base) 
DECADRON 
- 
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<cHIRMER TEAR TEST 


hirmer Tear Test 
ir-packaged in individual, 

JA convenient millimeter 

with detailed instruction 


the outside envelope, 


rule appears on 
sheet within. 


— 


STANDARDIZED STER 
=— 10 
SCHIRMER TE; ER TEAR TE 
5 test pairs per envelope = G. PET ER HALB by 
est pairs x = ERG, M. . 


The ISO-SOL Co., Inc. Lindenhurst, N. y. 


SCHIRMER TEAR TEST 


The Schirmer Tear Test is recommended for testing the 
presence and amount of lubricating tears in a variety 
of conditions involving the anterior segment of the eye, 
especially before performing cataract extraction, 
corneal surgery or fitting contact lenses. 


P. S. Should the Schirmer Tear Test indi- 
cate a need for a lubricant or sooth- 

ing emollient, we suggest that you ' 
prescribe TEARISOL® Write for sam- 
ples and literature. 


THE ISO-SOL COMPANY, INC. ¢ Lindenhurst, New York 
Pioneering in sterile ophthalmic solutions. 


lV 
STERILE, S 
are now ava 
5 pairs of 
transparen 
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prolonged 
cycloplegia 


new 


Prompt, complete cycloplegia in new, long-acting gel form. 
Can’t be blinked out, so its action is concentrated and pro- 
longed. Can be used in conjunction sis topical steroid or 
antibiotic therapy. 


GYGLOGYL FOR ALL-PURPOSE CYGLOPLEGIA 
“...Acts so quickly and wears off so quickly that loss of 
time for doctor and patient is minimal.” Recovery within 
6 hours or less with a miotic’...within 24 hours without.’ 
Unexcelled for refraction...valuable for treatment of 
lesions, inflammatory conditions and pre- and postopera- 
tive therapy. No toxic or allergic reactions reported”... well- 
tolerated by children and elderly patients.” 

CYCLOGYL® Geil 

Sterile ophthalmic gel. (cycitocyt HCl 1.0% in a neutral gel, Schieffelin.) 
Sterile ophthalmic solution. (cyclopentolate hydrochloride, Schieffelin. ) 


Supplied : 
Dark-pigmented iris— 2.0% solution with PVP (polyvinylpyrrolidone) . 7.5 ml. 
and 2 ml. dropper bottles. 


Brown or hazel iris — 1.0% solution. 15 ml. and 2 ml. dropper bottles. 
Blue, gray and green iris —0.5% solution. 15 ml. dropper bottles. 
Prolonged therapy — Gel. 3.54 Gm. collapsible tubes. 

Samples and literature supplied on request. 


i 1. Miles, P. W.: Missouri Med. 56:1243, 1959. 2. Costmer, A. N.: South. M. J. 
48 1192, 1955. 3. Rasgorsbek, R. H., and Mciatire. W. C.: Am. J. Ophth. 1955. 4. Cordon, 
D. M.. and Ehrenberg. M. H.: Am. J. Ophth. 1954. 


Schieffelin & Co: Since 4794 


PHARMACEUTICAL LABORATORIES DIVISION, New York 3, N.Y. 
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PARSONS 


World Headquarters for 


GONIOSCOPY and GONIOTOMY 
Instrumentation 


6100 Floor gonioscope* 
with Haag-Streit 
microscope 15x $390.00 


6101 Stand only* 195.00 


6102 Haag-Streit 
microscope 15x 
with nylon cord 
Koeppe a lens ceiling suspension 225.00 


6151 Carrying case* 
for hand micro- 
scope and focal 
illuminator 19.50 


6150 Barkan Focal 
Illuminator with 
plug-in trans- 
former* 42.50 


6165 Barkan Koeppe 
diagnostic lens, 


Goniotomy lens three sizes: 
26180 16-18-20 mm. lip 
diameters* 45.00 


6175 Barkan Goni- 
otomy lens (sur- 
gical) Infant size* 45.00 


6180 Barkan Goni- 
otomy lens (sur- 
gical ) child-adult 


Haag-Streit Hand Microscope for 
6130 Barkan operating Gonioscopy #6127 
lamp,* hand model 
with transformer 72.50 


6140 Barkan operating 

; lamp,* floor model, 

built-in trans- 

former 97.50 


6191 Barkan Goni- 
otomy knife 
(selected model)* 9.75 


* Manufactured exclusively by Par- 
sons Optical Laboratories. 


Carrying Case for Hand Microscope 
and Focal Illuminator, 26/5! 


PARSONS 


LABORA 


| Operating Lamp on Stand 
#6140 


f 
Fioor Gonioscope 
76160 
& 
4 
ME 
518 POWELL STREET +- SAN FRANCISCO 2 CALIFORNIA 


REFLECTION ON 
CORTICOTHERAPY: 


The clinical aim, following immediate 
suppression of disease symptoms, is to 
maintain the patient symptom-free... 
with minimal side effects. 


The logical course is to select 

the steroid with the best ratio 

of desired effects to undesired effects: 
the corticosteroid that hits the disease, but spares the patient 


Medrol 


VU. PAT. OFF, — METHYL 
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Bornes hind 
wetting selvtion 


outactured by BAIRRNES-HIND oputiaumic prooucts, INc., 895 KIFER ROAD, SUNNYVALE, CALIFORNIA. REGENT 6-5462 


Barnes-Hind WETTING SOLUTION 
Sterile, non-irritating . . . 
optima! re-sterilizing' activity. 


Formulated for freedom from ocular 
burning and stinging, Barnes-Hind 
Wetting Solution cleans and wets in 
one action. It is sterile, non-irritating. - 
its prolonged wetting-out action 
lubricates lenses efficiently all day, 
promotes desired floating effect, cal 
makes longer wearing possible. 
Active ingredient, benzalkonium 

chioride 0.004%. 


SOQUETTE® SOLUTION 
For sterile, antiseptic lens storage. 


Storage in Soquette Solution 
prevents natural oils and ocular 
sebaceous secretions from drying 
onto the lens surfaces, and prepares 
the lenses for optimal wetting action. 
Biurring and irritation caused by 
drying-out of lenses are eliminated. 
Effectively antiseptic! for greater 
safety. Active ingredients, — 
chiorobutanol 0.3% and 
benzaikonium 0.004%. 


DEGEST® 
Soothes, refreshes, and clears ocular tiaaies. 


Sterile Degest promptly relieves 
inflammation of ocular epithelial 7 
tissues which may result from 
excessive lens wearing. Ordinarily 
this condition subsides slowly. 
Degest brings about quick subjective 
relief. it contains phenylephrine 
hydrochloride 0.2% in a mitdly he 

hypertonic vehicle, benzalkénium 
chloride 0.01% and sodium 


0.1% as preservatives. EFFECTIVE AIDS 


Cotton-Tipped MINIMS® to successful contact lens 
(Sterile Fiuorescein Sodium 2%) 
Convenient, safe, sterile...no wastage fitting /wearing 


Each Minims unit is a sterile 

disposable applicator designed for 
single-patient use. Supplied in 

containers of 20 individually 
over-wrapped Minims units. 

TECHNIQUE OF APPLICATION: 

Remove the over-wrap and squeeze 

the contents of the unit into the 

sterile cotton tip. Apply to the lower 

lid or bulbar conjunctiva. Discard the unit. 


ICLIFTON, C.£. AND HALL, N.C. ‘‘RE-STERILIZING 
ACTIVITY OF CERTAIN CONTACT LENS 
SOLUTIONS.’ CONTACTO. THE CONTACT LENS 
JOURNAL, 3:10, 301-2, 1959. 
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M E RS i LE A E polyester fiber 


ophthalmic 
needle 
sutures 


Smoother, stronger, braided MERSILENE polyester fiber 
sutures reduce trauma, minimizing tissue reaction. 
Dyed green for maximum visibility, they’re swaged 
to ETHICON MICRO-POINT® needles for the exacting 
requirements of ophthalmic surgery. 


NEW 
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A STERILE BUFFERED METHULOSE* SOLUTION 
CONTAINING PILOCARPINE HYDROCHLORIDE U.S.P. 


PILOCEL solutions provide the physician with a sterile, uniform 

accurately prepared miotic. PILOCEL spreads smoothly, with 

complete comfort to the patient. The METHULOSE* Vehicle 

assures uniform and prolonged contact with the eye — resulting 

in increased absorption — greater degree of miosis — less fre- Ss 

quent application. Highly effective... well tolerated .. . con- 
venient to use. | ——— 
PILOCEL is available in the new 1 5cc. direct application BufOpto 

plastic container. The BufOpto plastic container is encased in 

a clear Butyrate plastic tube for added protection from dust 

and moisture. The entire package is unbreakable and subject 

to visual . | 


reghtored trode of Professions! 
Co., Inc. | 
*Brand of Methylcellulose Trademark Reg US. Pat Off 


, PROFESSIONAL PHARMACAL CO., INC. q 


Pharmaceutical Manufacturers 
300 W. Josephine Street © San Antonio, Texas 
Please send me samples ond literature 
on complete line of ophthalmic solutions! 
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QUICK AND EFFECTIVE CONTROL WITH 


CHLOROMYCETIN® (chloramphenicol Parte Oevis) 8 ephtheimic ointment 


In the treatment of ocular infections, OPHTHOCORT Ophthal- 
mic Ointment offers these significant therapeutic benefits: 
Prompt antibacterial and anti-inflammatory action « Good 
results against gram-negative as well as gram-positive in- 
vaders « Steroid protection against inflammation, discomfort, 
and possible scarring of ocular tissues + Virtual absence of 
irritative or allergic properties 

OPHTHOCORT is intended for the topical treatment of ocular 
inflammation complicated by infection. It is administered by 
local application two to four times daily, as required. 
OPHTHOCORT Ophthaimic Ointment contains 1% CHLOROMYCETIN 


(chloramphenicol, Parke-Davis), 0.5% hydrocortisone acetate, and 5,000 
units polymyxin B sulfate per Gm.; supplied in Ye-oz. tubes. 


PARKE, DAVIS & COMPANY 
DETROIT 32, MICHIGAN ae | PARKE-DAVIS 
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ophthalmic products 
with distinctive advantages... 


e their wide-spectrum bactericidal activity includes 
ALL clinically isolated strains of Pseudomonas aeruginosa, 


a serious invader noted for the rapidity of its destructive powers. 


e their component antibiotics rarely sensitize. 


ANTIBIOTIC OPHTHALMIC SOLUTION 


Available in bottles of 10 cc. with sterile dropper. 


ANTIBIOTIC OINTMENT 


Available in % oz. ophthalmic tubes. 


brand Polymyxin B-Bacitracin-Neomycin 
with 1% Hydrocortisone 


ANTIBIOTIC OINTMENT 


Available in ¥% oz. ophthalmic tubes. 


| 2 WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 


| 


WHEN YOU SEE 


OR INFLAMMATION 


ocular 
trauma 


Mm / Aqueous/ Oil 


systemic route to faster healing 


controls inflammation, swelling and pain 


hyphema—(traumatic and postoperative) 
“Improvement with the use of Chymotrypsin (Chymar) noted in 
all cases within 24 hours.””! 


secondary inflammation 
““Chymotrypsin definitely shortens the course of ophthalmic inflam- 
mations and hastens the absorption of blood in the tissues.’” 


vitreous hemorrhage 
“Two of three cases in this group showed definite improvement 
within six weeks.””? 


effective anti-inflammatory enzyme 


CHYMAR Buccal—Crystallized chymotrypsin in a tablet formulated 
for buccal absorption. Bottles of 24 tablets. [Enzymatic activity, 
10,000 Armour Units per tablet. 


CHYMAR Aqueous—Solution of crystallized chymotrypsin in sodium 
chloride injection for intramuscular use. Vials of 5 cc. Enzymatic activity, 
5000 Armour Units per cc. 


CHYMAR—Suspension of crystallized chymotrypsin in oil for intra- 
muscular injection. Vials of 5 cc. Enzymatic activity, 5000 Armour 
Units per cc, 


and for enzymatic zonule lysis A/pha CHYMAR 


1. Jenkins B. H.: J. M. A. —— 45:431 (Oct.) 1956 
2. Fullgrabe, E. A.: Ann. New York Acad. Sc. 68:193 (Aug. 30) 1957. 


© 1960 A. P. Co. 


ARMOUR PHARMACEUTICAL COMPANY * KANKAKEE, ILLINOIS 
Armour Means Protection 
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RIGHT because Gantrisin Ophthalmic Solution promptly and effectively 
controls a-broad front of microorganisms, including such common path- 
ogens as Hemophilus influenzae (Koch-Weeks). There is little likelihood 
of bacterial resistance emerging. GANTRISIN OPHTHALMIC SOLUTION is 
stable, sterile and isotonic, buffered at the pH of tears...no stinging, no 
burning. RIGHT in common external eye disorders, such as “pink eye” 
and nonspecific conjunctivitis, punctate and dendritic keratitis, superficial 
corneal ulcers, blepharitis; a/so in ocular trauma, for prophylaxis follow- 
ing surgery and after removal of foreign bodies. 


Gantrisin Diethanolamimne Ophthalmic Solution and Ointment contain 4% Gantrisin® — brand of sulfisoxazole. 


ooh ROCHE LABORATORIES - Division of Hoffmann-La Roche Inc - Nutley 10-N. J. 
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YESTERDAY...In ancient Egypt, 
when sight was threatened by the 
evil demons of disease, the patient 
sought relief by invoking the 
healing powers of UTCHAT—The 
Sacred Eye. 


TODAY...IN SEVERE INFLAMMATORY AND ALLERGIC EYE DISEASE 


new Pednefrin SUSPENSION 


PROVIDES UNEXCELLED EFFECTIVENESS FOR TOPICAL THERAPY 


In many cases where other topical steriods 
have failed, PREDNEFRIN ForTE —the 
newest and most potent addition to the 
Prednefrin family—has demonstrated 
remarkable clinical effectiveness.' 
PREDNEFRIN Forte is specifically designed 
to treat the most severe anterior segment 
inflammatory disease effectively by virtue 
of its unique formula: prednisolone ace- 
tate 1.0% tor unexcelled counteraction of 
the disease process by its potent anti- 
inflammatory activity, plus . . . phenyle- 
phrine HC1 .12% for rapid improvement 
of the eye's appearance and “feel” by its 
decongestant action. 

PREDNEFRIN Forte — presented in the 
special Allergan “solution-like” suspension 
— offers new hope for saving sight when- 
ever the functional integrity of the eye 
is threatened. 

TODAY—Whatever the degree of severity 
... whenever the diagnosis is ocular in- 
flammation and/or allergy, you'll find a 
PREDNEFRIN specifically indicated. 


SEVERITY PREPARATION INGREDIENT & STRENGTH 
Prednisolone Phenylephrine 

Mild 0.12% 0.12% 

Ophthalmic Suspension 
Frednefrin © 

Moderate 0.2% 0.12% 
Ophthalmic Solution 

Severe | Gate 1.0% 0.12% 
Ophthalmic Suspension 


Indications: All Prednefrin formulations are indicated in inflammatory 
and/or allergic disorders of the ye conjunctiva, cornea, sclera and 
uveal tract— the degree of severity s ld determine the therapeutic choice. 
Dosage: 1 to 2 drops, two to four times daily. During the initial 24-48 
hours, this dosage may be safely increased to 2 drops every hour. 
Caution: Prednisolone is contraindicated in herpes simplex. If infection 
is present, appropriate anti-infective therapy should be employed. 
Supply: Each member of the Prednefrin family is available in 5 cc. 
plastic dropper bottles, on prescription only. 


Reference: 1 Albaugh, C.H.: Personal communication, 1959. 


ALLERGAN PHARMACEUTICALS, tnc., Los Angeles 17, California 


| 
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macular hemorrhages 


teriosclerosis, IODO-NIACIN 
. Full doses were given for a year or 
jodism or ill effects. 


Simila of IODO-NIACIN Tablets contains potassium iodide 
Fos. (2% gr.). combined with niacinamide hydroiodide 25 mg. 
(% gr.). LODO-NIACIN Ampuls 5 cc. are highly satisfactory for 
intramuscular or intravenous use’. 


Since the retina is intrinsically a part of the brain‘, hemorrhages in 
this region are indicative of a similar cerebral condition for which 
2. Am. J. est Dis. 


22:5 IODO-NIACIN is directly indicated. 
Med. "Times 84 :741, 


4. Cecil’s Textbook of _ \ODO-NIACIN Tablets, slosol coated pink, are supplied in bottles of 
ie? been ed., 100. Ampuls 5 cc. in boxes of 10. 


i. J. Ophth. 42:771, 


--———.Write for professional samples and literature, 

| Cole Chemical Company AJO-7 | 

| 3721-27 Laclede Ave., St. Louis 8, Mo. I 

CHEMICAL | Gentlemen: Please send me professional literature and samples of 10DO-NIACIN. 
COMPANY 
St. Louis 8, Mo. | STREET 

* U.8. Patent Pending CITY 
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OCULAR 


Opnthaimic Suspension 1% Opntnaimic Ointment 1% 
Opntnaimic Ointment 1% with Hydrocortisone 1.56% 


Opntnaimic Powder (Sterilized 25 rng., 
with sodium chioride 62.5 mg., 
and sodium borate 25 rng.) 


ACHROMYCIN 


Tetracycline Lederle 


a standard in local antibiotic therapy 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pearl River, New York QD 


MOST USEFUL 


IN EW In Explaining Diagnosis To Patient 
i © Lectures © Demonstrations © Study 
Anatomical © Student Reference © Nurses Training 
Natural Size and Color Depicts: 
Conjunctiva Iris 
Cornea Pupil 
Sclera Suspensory Ligament of 
Superior Rectus Muscle the Ciliary Processes 
Inferior Rectus Muscle Crystalline Lens and Extra 
Internal Rectus Muscle Lens Simulating Cataract 
External Rectus Muscle Ora Serrata 
Vortex Veins Vitreous Humor 
Choroid Retina 
Superior Oblique Muscle Papilla 
Inferior Oblique Muscle Arteries and Veins 
Optic Nerve Macule 
Anterior Chamber Ciliary Body 
Uveal Tract Ciliary Nerves 


30 North Michigan Avenue ° 120 E. 56th St. 
Chicago 2, Illinois New York 22, New York 
DETROIT * CLEVELAND * KANSAS CITY * MINNEAPOLIS + ST. LOUIS 
HOUSTON (Soper Bros.) * BOSTON * PHILADELPHIA * PITTSBURGH * WASHINGTON 
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Write for Descriptive Folder or Order on Our Money Back 
Guarantee _only $25.00 

We offer a complete artificial eye service too—ask for folder. 
Gine eve 
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FOR THE ELDERLY— 
OR THOSE WITH SERIOUSLY 

$ | IMPAIRED EYESIGHT ONLY THE 
BEST MEDICAL AND TECHNICAL SKILL WILL DO 


See Your 


PHYSICIAN 


Then Your 


GUILD 
OPTICIAN 


THE EYE PHYSICIAN—because age and illness affect the eyes in 
ways that only a physician may diagnose and treat. Every symptom 
must first be studied and evaluated. General health and infirmities 
must be considered when treating these eyes. 


THE GUILD OPTICIAN—because fitting the variety of subnormal 
visual aids, alone and in combination, requires infinite skill and pa- 
tience to achieve comfort and a useable field of vision. Stand magni- 
fiers, hand magnifiers, microscopic lenses, telescopic loupes alone 
or in combination with simple or compound lenses require special 
fitting and understanding and often lengthy and painstaking aftercare 
and frequent adjustment. 


ONE OF A SERIES OF EDUCATIONAL MESSAGES SPONSORED BY 
THE GUILD OF PRESCRIPTION OPTICIANS OF AMERICA, INC. 


S 
A 
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dynamic 
control 


GLAUCOMA 


HCO, diureti 


IN DIAGNOSIS — By reducing corneal edema, DIAMOX facilitates 
examination and diagnosis in ophthalmologic disorders. 

AS THERAPY — By lowering intraocular pressure, conservative ther- 
apy with DIAMOX can ofterrreduce the need of surgical intervention 
in various Traumatic hyphemas, for ex- 
ample, can be resolved without cyclodiathermy puncture. 

PRE- AND POSTOPERATIVE CARE — Where surgery is required, ten- 
sion is first reduced by DIAMOX and maintained after surgery to 
apeee healing. Used with miotics, the synergistic action improves 

icacy. 
Suggested DIAMOX dosage for glaucoma: 250 mg. every four hours. in severe 


glaucomatous crises, the intravenous form may provide quicker reduction of 
global pressure. 


Supplied: Scored tablets of 250 mg., and Vials of 500 mg. for parenteral use. 


1. Venable, H. P.: J. Nat. M. A., 50:79, 1958. 


LEDERLE LABORATORIES. a Division of AMERICAN CYANAMID COMPANY. Pearl River, New Yor 


¢ 
owt 
aa 
33 
ra 
A 
« 
a 
= 


XX AMERICAN TOURNAL OF OPHTHALMOLOGY 


to make the most of your talents and techniques... 


A Most Significant “Signature” in Surgery 


This famous “‘Signature’”’ identifies every instrument in the superb new 
line of surgical forceps created by V. Mueller. The “‘Signature”’ line is 
made in limited supply expressly for the surgeon who seeks the same 
perfection in his instruments as he seeks in himself. This great new line 
compromises neither with quality nor with mass production economies. 
We will be pleased to send our “Signature’’ brochure at your request. 


VMUELLER CO. 


Fine Surgical Instruments and Hospital Equipment Since 1895 


330 S. HONORE STREET, CHICAGO 12, ILLINOIS 
DALLAS « HOUSTON « LOS ANGELES « ROCHESTER, MINN. 
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AO Vistamatic 


GIANTSCOPE 


7 BRIGHTER: Now a higher than ever concentration of light, free 
from chromatic aberrations and shadows, controlled by a rheostat 
conveniently located right on the handle. No need to fumble with 
distant transformer controls. Special 6.5 volt bulb is precentered 
and prefocused... you con change bulbs in seconds. Intense illumi- 
nation makes every examination easier and clearer, even when 
cloudy vitreous or ocular opacities hamper observations. 
COOLER: Air space within dovble-walled handle limits heat 
transfer... keeps the instrument cooler even after long periods of 
constant vse. 
TRUE ONE-HAND OPERATION: Al! contro! dials are actu- 
ated with thumb or forefinger of hand holding instrument. A full 
selection of apertures, lenses and filters can be individually and 
quickly dialed into place. 
AUTOMATIC LENS DIAL: Gives you an uninterrupted lens fiow 
from +23.00D to — 40.00D...in single dioptric steps. You moke 
direct reading of lens power in viewing aperture. Dioptric scale 
is illuminated and magnified. 
ELECTRA CASE: Smart-looking and compact... fitted with built-in 
transformer...just plug into any 110 volt outlet. Take your Giant- 
scope with you wherever you go. 

See this revolutionary intense illumination Giantscope 

im your own office. Mail handy coupon today. 


American &) Optical 


COMPANY 
INSTRUMENT DIVISION, BUFFALO 15, NEW YORK 


Dept. G253 


Please have my AO Sales resentative or Instrument 
Supplier New Vistamatic Giantscope. 


© Please send complete literature on AO’s New Vistamatic 
Giantscope. 


Name 


A 


City 
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Information on a new Alcon product, reprinted from its accompanying explanatory leaflet 


MYDRIACYL 


Brand of bis-Tropamide 


CYCLOPLEGIA and MYDRIASIS 
RAPID ACTING ...MODERATE DURATION...RAPID RETURN 


Mydriacyl, brand of bis-Tropamide, is a new com- 
pound pharmacologically related to the parasym- 
patholytic (anticholinergic) group. The activity of 
this compound as a mydriatic-cycloplegic is ex- 
tremely high and its solutions are virtually free of 
undesirable properties such as irritation and odor. 


Its action is remarkable in that maximal mydriasis 
and cycloplegia are obtained within 20-25 minutes 
following instillation in the eye. Complete recovery 
occurs within 5-6 hours without the use of a miotic. 


INDICATIONS FOR CYCLOPLEGIA: Mydriacy! is 
effective in those cases where cycloplegia is nec- 
essary. it has been demonstrated to be particularly 
effective in eyes having highly pigmented irides. 
One or two drops of Mydriacy!l 1.0% has been dem- 
onstrated to produce a maximal loss of accommoda- 
tion within 20-25 minutes which is not less than that 
obtained by other drugs commonly employed for 
this purpose. Its efficacy has been demonstrated 
in all age groups. The period of duration of maximal 
cycloplegia has been shown to be approximately 20 
minutes followed by a rapid return to normal. Phys- 
iological recovery occurs within 2 to 4 hours with 
complete recovery occurring within 6 hours. 


INDICATIONS FOR MYDRIASIS: Approximately 
equal mydriasis is produced by Mydriacyl 0.5% or 
Mydriacy! 1.0%. it has been demonstrated, however, 
that the degree of difference in cycloplegia between 
the two elects Mydriacyl 0.5% as the product of 
choice when mydriasis alone is the only factor de- 
sired. Maximal mydriasis has been demonstrated 
to result from the instillation of one or two drops of 
Mydriacyl within 20-25 minutes. This maximal per- 
sists for approximately 20 minutes followed by a 
rapid return to normal, usually within 3-4 hours 
without the aid of a miotic. Maximal mydriasis may 
be maintained by the instillation of drops every 
thirty minutes throughout the period desired. If 
necessary, the instillation of pilocarpine hydrochlo- 
ride will bring about a more rapid return to normal. 


CONTRAINDICATIONS: It has been demonstrated! 
that Mydriacyl has no tendency to increase intra- 
ocular pressure, and also that the compound has 
been used as a mydriatic in persons of extreme 
age”. In some cases!:* it was shown to actually 
effect a slight lowering of intraocular pressure, but 
in general there was no measurable effect. Due to 
the short duration of action, this danger usually 
associated with mydriatics is probably not great; 
however, caution should always be exercised in the 


instillation of any mydriatic in the eye, especially in - 


those cases where the pressure is either unknown 
or has been found to be high. 


CHEMISTRY: Mydriacyl, brand of bis-Tropamide, 
is a synthetic compound, Tropic acid-N-ethyi-N- 
(gamma-picolyl)amide. it has white, crystalline 
appearance, having a melting point of 96-96.5° and 
possesses a slight degree of solubility. 


Mydriacyl is prepared as a boric acid solution 
containing phenylmercuric nitrate 1:50,000 as a pre- 
servative. The pH of the solution is approximately 6.2. 


PHARMACOLOGY: The mydriatic effect of Mydria- 
cy! was tested in the un-anesthetized eyes of albino 
rabbits and dogs.‘ The eyes were studied using the 
method of Draize ef a/.,5 to determine if any injurious 
effect resulted. These tests demonstrated the ex- 
treme non-toxic and non-irritating effect of Mydria- 
cyl. Studies demonstrating the effect on corneal 
tissue regeneration’ showed Mydriacy! to exhibit no 
adverse effect. 


A pharmacological investigation’ was made of the 
general systemic effects of Mydriacy! on rabbit and 
dog hepatic, spleenic and renal tissues, as well as 
complete studies of the eyeball and accessory eye- 
lid structures en foto. 


As a result of this testing, it was shown that solu- 
tions of Mydriacy!l in concentration as great as 5% 
produced no significant pathological alteration. 
Toxic effects were noted only at high levels. The 
Mouse LD, is 277 mg. /Kg. |.V. and 490 mg. /Kg. |.P. 


CLINICAL: The marked advantages of bis-Tropa- 
mide as a mydriatic-cycloplegic has been reported 
by several investigations.'-2-5.°.’ Comparisons of the 
mydriatic-cycloplegic effect of Mydriacy!l showed it 
to produce greater mydriasis than is produced by 
other drugs commonly employed for this purpose. 
In cycloplegia, it was found that equal or greater 
loss of accommodation resulted from Mydriacyl than 
resulted from other drugs, and that the return to 
normal was exceptionally rapid. 


in both areas, the maximal was obtained within 
20-25 minutes following instillation with a complete 
recovery occurring within 6 hours, more rapid in 
several cases. 


Objective determination of irritation, itching, al- 
lergic or sensitivity reactions revealed the product 
to be void of these properties. Pretreatment prior 
to the time of examination was found to be un- 
necessary. 


HOW SUPPLIED: Mydriacy! is supplied as a sterile 
ophthalmic solution of two strengths, (0.5% and 
1.0%) in Alcon’'s plastic Drop-Tainer. 


STORAGE: Stability studies on Mydriacyl reveal the 
formulation to be remarkably stable over a wide 
range of temperature and conditions. As with any 
medicinal product, however, prolonged storage in 
areas of high temperature should be avoided if 
possible. 


REFERENCES: 

1. Laboratory Report, Clinical Investigations of Mydriacy! as a Mydriatic- 
Cycloplegia, Alcon Laboratories, inc. 2. Rintelen, F.: Bull. schweiz. 
Akad. med. Wissensch. 13:294, 1956. 3. Staengien, K.: Deutsche med. 
Wehoschr. 82:481, 1957. 4. Laboratory Report, Laboratory Investigations 
of Mydriacy!, Alcon Laboratories, inc. 5. Oraize, J. H.; Woodward, G.. 
and Caivern, H.: J. Pharmacol. & Exper. Therap. 87:377, 1944. 6. Holl- 
wich, F.: Klin. Monatsbdi. Augenh. 129:685, 1956. 7. Vilmar, K. F., and 
Buchmann, H. H.: Ophthalmologica 135:114, 1958. 


Mydriacyl is now available for your use from Pharmacies throughout the U.S. 


GS) ALCON LABORATORIES, INC., Fort Worth, Texas 
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brings you a 


' k new addition to our 


STRAIGHT TOP MULTIFOCAL FAMILY 
with exclusive 


GITSON PROCESS 
ACCURACY... 


Volk CatraConoid Bifocals 


Aspheric Cataract Lenses in GLASS 


| NOW Your Aphakic Patients Can Have Clear 
Side Vision to: Park easily. ..Use the mirror. . 
Walk | Work efficient 


Post-operative Adaptation to Cataract Lenses 
is Faster with Volk CatraConoid Bifocals 


@ No telltale bull’s-eye circle 
@ Clear, edge-to-edge distance vision 
@ Clear, wide-field, deep-focus reading vision 


Manufactured Exclusively by American Bifocal Co., Inc. 
Under the GITSON PROCESS 


AMERICAN BIFOCAL COMPANY, iwc. 


Producers of Straight Top ABC Bifocals and Trifocals 
For Every Purpose 


1440 ST. CLAIR AVENUE e CLEVELAND 14, OHIO 
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There are two sound reasons for the almost uni- 
versal recognition that Ray-Ban Rx lenses fill a 
real prescription need. ~ 

One is the growing trend in leisure time and 
outdoor living; the other is the rising standard of 
living which is hastening patient demand for 
efficiency and comfort. Patients deserve vision 
service commensurate with other personal serv- 
ices in modern living. The Ray-Ban Rx line en- 
ables you to provide such service. 


Ray-Ban G-15 neutral gray lenses are in fast- 
growing favor. A low transmittance glass (only 
19%*), G-15, gives patients remarkable clarity 
and freedom from color distortion. Where higher 
transmittance is indicated, Ray-Ban green, in 
shades 3 (31%*) and 2 (53%"*), gives similarly lev- 


See pages 23-26 in your 
new catalog, “Bausch & Lomb 
Ophthalmic Lenses.” 
Phone your supplier or 
write Bausch & Lomb if you've 
not received your free copy. 
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Bart lenses 
widely recognized as 


el transmittance over the visible spectrum. With 
either type, patients get the same Orthogon cor- 
rected curves as in white prescriptions—except 
in high corrections where Ray-Ban Uniform 
Density (in green or gray) supplies the answer. 


Wide range of single vision and multifocal 
types; superb glass and surface quality; quick 
availability of large 60mm SV uncuts and semi- 
finished blanks; accelerated factory service— 
Ray-Ban Rx lenses provide the perfect answer 
for complete professional service in sun glare 
protection. The Ray-Ban Rx Demonstrator and a 
new Presentation Case are available now from 

your B&L supplier. 


*at 2.0 mm thick 


BAUSCH G LOMB 


week 
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a second prescription need 
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new! 
now available with 
joy stick focusing control | 


THE JAVAL-SCHIOTZ 


OPHTHALMOMETER 


SIMPLE 
ACCURATE 
FAST 


Easy to use, the Javal-Schiotz Ophthalmometer gives: 


® accurate and reliable information on the corneal radius of curvature 
¢ the refractive power 
¢ the direction of the principal meridians 


Its range extends from 5.5 to 11 mm., or from 30 to 60 diopters. 


Two readings—the radius of curvature in millimeters and the refractive 
power in diopters—can be made on the two graduated scales of the arc. 


The use of complementary colors—which, where superimposed on each other, 
produce white light—enables the observer to focus very accurately. If desired, 
the glasses of complementary colors can be removed and the operator can then 
work with white images. 


Unusual luminous fixation point can be easily seen even by patients with poor 


vision. 

Supplied complete with table and Write for more information 
transformer, and an artificial cornea 

with a radius of 7.5 mm. $590 See it in our Instrument Dept. 


che Fhouse of Vision m 


a 
4 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


A Bowl-type Perimeter With Arc-type Projection 


this is it! 
the new 


PROJECTION 
PERIMETER 


Made in Germany—here is a new type of precision instrument for 
examination of the visual field with regards to light and color perception. 


e Permits exact determination of the 


external limits of the visual field and 
valuation of scotoma. 


¢ Background of Perimeter white, 
homogenously and constantly illumi- 
nated. 


e Half diameter 30 cm. 


¢ Projection of test marks in white, 
green, red, yellow and blue—sizes: 
9; 4.5; 2.25 and 1.12 mm. 


¢ Intensity of test marks: 1; 1/4; 1/16 
and 1/64. 


¢ Projector arrests automatically but can 
also work without arresting. It is bal- 
anced in every position within swing- 
ing area by weight compensation. 


che Hoyse of Vision ™- 


Target can be projected to any place 
in the hemisphere. 

Provides positive holding of patient's 
head . . . patient's eye can be perfectly 
ositiaiell and observed under exami- 
nation. 


By means of the push button switch, 
the light of the projector may be 
switched off or made to flicker with- 
out noise. 


Mounted on a beautiful, sturdy in- 
strument table with unique hydraulic 
system for elevation and lowering. 


$1,295 Complete 


See « in our Instrument Department 


Write for more information. 


137 No. Wabash 
Chicago 2, Illinois 
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PROVED BY TEST... 
TWO AO FRAMES 
THAT BOYS AND 
GIRLS PREFER 


JR. MODERN TIMES. A rugged jun- 

ior version of AO’s Modern Times 

zyl frame. Superb styling, comfort 
fitting, saddle or keyhole bridge. 
in Blackwood/Crystal, Brownwood; 
Crystal, Brown Fadeaway, Grey 
Fadeaway. Eye Sizes: 36 to 42. 


PARTY TIME. A new all-zyl frame 
in flattering saddle bridge design 
for junior lasses. Excellent fitting 
qualities, embossed design, two- 
tone color treatment in Blue, Pink, 
and Taffy. Eye Sizes: 36 to 42. 


Both frames available with contour or cable temples 
through your local AO Branch or your AO Distributor. 


FEATURED IN SEPTEMBER McCALL’s 


These two children’s frames will be shown in a four 

color ad in McCall’s magazine, September issue 

(out Aug. 20). This ad is being inserted as part of AO’s 
Back-To-School promotion to encourage regular 

eye examinations for children before they return to school. 


American Optical 


COMPANY 


Since 1833 ... Better Vision for Better Li ving 


ight 
For Back- l'o-School 
| 
= 


AMERICAN JOURNAL OF OPHTHALMOLOGY XXIX 


from UNIVIS research 


the only 
new lens 


FRG FUE 0.22 nu-tine 


clear lenses (not tinted) 
absorb 90% of the 
ultraviolet rays 
normally entering 


performance 


the only 


available 
now! FRG FUE. nu-ine 7 cve 23 


*Trademark of The UNIVIS Lens Company 


UNIVIS 


Lens Company - Dayton 1, Ohio 


with 
new 
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THE INVISIBLE BEAUTY OF NEW SIGHT® 


This tiny contact lens held feather-light on the tip of 
a forefinger is a symbol of tremendous significance 
to those of us in the profession. 

It is a symbol of new vision for patients young 
and old—of the near-blind who have been almost 
miraculously helped—of old psychological barriers 
removed and wonderful new freedom restored. 

Never before has such a small creation meant so 
much in the field of sight—or brought so much new 
beauty in fuller enjoyment of life to so many. 


The above photograph represents the finest attributes of 
craftsmanship, character, and professional skill as exempli- 
fied by you. It bespeaks volumes. A 22 inch by 19 inch mat 
finish print, suitable for framing, of this unusual photo may 
be ordered from The Plastic Contact Lens Company. 


THe contact LENS COMPANY 


5 South Wabash Avenue, Chicago 3, Illinois 
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A new Jenkel-Davidson design 


No place for your projector? 
The new Jenkel-Davidson 
Selectachart gives remote 

control so you can mount your 
projector as much as five feet 
from your trial lens cabinet 


or other control center. 


Priced at only $275 


including projector. 


Write for complete information, no obligation 


SA - 
OPTICAL 4 
\\ 


366 Post St., San Francisco, California 


SELECTACHART 
Bi 
| 
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CARLY 
| 


WEST GERMANY 


FUNDUS 
CAMERA 


Eye movement does not affect the picture 


This camera photographs a circular fundus area with a diameter of 30°—in 
color or black-and-white. Movements of the eye do not affect picture definition 
because electronic flash permits a short exposure. 


Diameter of the camera’s illuminating pupil is adjusted to the diameter 
of the patient’s pupil. Optically compensates for chromatic aberration and 
astigmatism of the eye. 


Operation of the camera is largely automatic—shutter release switches 
from observation to photography. Can also be used as a measuring camera. 
Uses standard 35mm film. 


Other Carl Zeiss Equipment 
Photo Attachments for Slit Lamp and Operation Microscope 
Vertex Refractionometer @ Diagnostic Set © Hand Lamp 
Twin Lamp @ Binocular Head Magnifier 
Operation Microscope ® Light Coagulator 


Write for literature 


COMPLETE 


485 FIFTH AVENUE, NEW YORK 17, N. Y. 
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PRESCRIPTION OPTICIANS 


ST. LOUIS, MO. 


Erker Bros. Optical Co. 


PORTLAND, ORE. 


Hal. H. Moor, 315 Mayer Bldg. & 


Guild Optician 


908 Olive Street 
518 N. Grand Boulevard 
and 33 N. Central Ave., Clayton, Mo. 


Prescription Opticians Since 1879 Oculists’ prescriptions exclusively 


For the Discriminating 
Eye Physician 


Depend on the Services of a 
Guild Optician 


IN LYNCHBURG, VA. 
A. G. JEFFERSON 


Ground Floor Allied Arts Bidg. 
Exclusively Optical 


Prince OPTICIANS 


Specialists in filling ophthalmologists’ 
prescriptions with utmost care. 


4 West 4th St. 
23 Garfield PI. 
411 Oak St 


Dayton, Ohio | 
Covington, Ky. | 38th & Seat 

Newport, Ky. | 31] Monmouth 
PERFECTION, SKILL, and SERVICE SINCE 1872 


“OPHTHALMIC LITERATURE” 


AN ABSTRACT JOURNAL IN ENGLISH OF THE WORLD’S CURRENT 
LITERATURE ON OPHTHALMIC SUBJECTS 


Indispensable to the busy practitioner for quick reference and timely useful infor- 
mation. 


“Ophthalmic Literature” and Index (8 numbers) Yearly subscription—Four Guineas 
($13.50 U.S.A.). Published by British Medical Association. 


U.S.A. Agent 
Mepicat Market ReEsEARCH, INC. 
East Washington Square, 
Philadelphia 5, U.S.A. 


| <7, 


BRITISH JOURNAL OF 
OPHTHALMOLOGY 


Published monthly by 
The British Medical Association 


Annual Subscription $20.00 


OPHTHALMIC LITERATURE 


A comprehensive abstract of 


ophthalmology and cognate literature. 


Six issues and index yearly. 
Annual Subscription $13.50 


Combined annual subscription to British Journal of 
Ophthalmology and Ophthalmic Literature $30.00 


Subscriptions to: 


MepicaL MARKET RESEARCH INC. 
East Washington Square, 


Philadelphia ‘5, U.S.A. 
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Ophthalmologica 


Journal International d’Ophtalmologie — International 


Journal of Ophthalmology-Zeitschrift fiir Augenheilkunde 
Founded in 1899 by H. Kuhnt and J. von Michel. Continued by C. Behr and J. Meller 


Organ der Schweiz. Ophthalmologischen Gesellschaft -Organe de la Société Suisse d’Ophtalmologie 
Orgaan van het Nederlandsch Oogheelkundig Gezelschap -Organ for the Netherlands Ophth. Society 


EDITORES: 
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ANNALES 


One of the oldest ophthalmological reviews. Founded in 1838 by 
Florent Cunier, continued by Warlomont (1853), Valude and Sulzer 
(1891), V. Morax (1898). 


The Board of Editors is as follows: 

REDSLOB BAILLIART JEANDELIZE 
HARTMANN HAMBRESIN LEPLAT 
P.-V. MORAX AMSLER FRANCESCHETTI 
DIAZ-CANEJA PAUFIQUE JULES FRANCOIS 

MAGGIORE DUBOIS-POULSEN JEAN-SEDAN 


Editor-in-Chief: Dr. EDWARD HARTMANN 2 Ave. Ingres, Paris 16 


This publication includes original articles, notes on practical ophthalmology, 
descriptions of clinical cases, reports of the proceedings of ophthalmological 
Societies, abstracts from ophthalmological Journals and book reviews. 


This review is published by Messrs. Doin & Co. 
8 Place de l’Odeon Paris 6¢ 


Subscription rates: France, Belgium and Colonies—5S500 Fre. (N-F:55) 
Abroad —$13.00 U.S. 
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Your Kisidents 


Now is the time for ATTENDING OPHTHALMOLOGISTS and 
TEACHERS to show how much they appreciate the hard work of their 


residents and students by giving them a year's subscription to the 
AMERICAN JOURNAL OF OPHTHALMOLOGY 


Remember your residents and students by telling them that you are 


sending twelve issues of the Journal with your godd wishes. 


All you need to do is to fill in the form at the bottom of this page and 
mail at once with your check (rates: domestic, $12.00; foreign, $14.00). 


Gift Order 


Ophthalmic Publishing Company 
664 North Michigan Avenue 
Chicago 11, Illinois 


Please send the American Journal of Ophthalmology for one year 
to the following residents and students 


(For our records) 


— 


Sign Gift Card from ... , 
Your Address ..... 
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7 FIRST CONGRESS OF THE 
EUROPEAN OPHTHALMOLOGICAL SOCIETY 
Athens, April 18-22, 1960 


The Excerpta Medica Foundation has published a special issue devoted entirely to the first Congress 
of the European Ophthalmological Society, containing abstracts of all papers presented. All abstracts 


Price: 


To: EXCERPTA MEDICA FOUNDATION 
New York Academy of Medicine Building 
2 East 103rd Street 
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JOSEPH CORBETT, JR., 
also known as: James 
Barron, Joe Corbett, 
Walter Osborn, Wil- 
liam Osborn, Charles 
Osborne, W. William 
Osborne, Walter Os- 
borne, and others. 


JOSEPH CORBETT, JR., is being sought by the FBI 
for Unlawful Flight to Avoid Confinement for the crime 
of murder. 


On March 16, 1951, at Marin County, California, 
CORBETT was sentenced to a term of five years to life 
after entering a plea of guilty to a charge of second de- 
gree murder in the brutal gunshot slaying of an Air Force 
Sergeant. On August 1, 1955, he escaped from the Cali- 
fornia Institution for Men, Chino, California. A com- 
plaint was filed before a U.S. Commissioner at Los 
Angeles, California, on March 21, 1960, charging COR- 
BETT with fleeing the State of California to avoid con- 
finement for the crime of murder. 


CORBETT has been convicted for murder and escaped 
confinement. He has been in possession of firearms since 
his escape. CORBETT should be considered armed and 
extremely dangerous. 


DESCRIPTION: 


Born: October 25, 1928, Seattle, Washington 

Height: 6’-6'2” 

Weight: 160-170 Ibs. 

Build: Medium 

Hair: Light brown 

Eyes: Hazel, wears glasses 

Occupation: Alkyd cooker (paint manufacturing) 
clerk-typist, laboratory technician, la- 


borer, warechouseman 


Mole under chin, crescent-shaped scar 
right thumb, scar right side of abdomen. 


Scars and 
Marks: 


REMARKS: 

Allegedly left-handed and nearsighted; reported to be 
proficient typist and neat dresser. 

E vesight and Glasses 

The last time CORBETT was known to have been 
fitted for glasses was on March 12, 1956. At that time 
his eyesight was as follows: 

Right eye —400 

Left eye —200 


Pupillary distance (distance between pupils): 66MM 
Eye size (width of lens at widest point) : 46MM 
Bridge of nose: 22MM 


The type of lens used was a Cruxite A, which is 
slightly but not noticeably tinted. 

The frame was a Manbow style, black Century frames, 
manufactured by the Universal Optical Company. 


Any person having information which might assist in 
locating this fugitive is requested to notify immediately 
the Federal Bureau of Investigation, the telephone num. 
ber of which may be found on the first page of local tele. 
phone directories. 


City 
of 
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HEMANGIOMA OF THE CHOROID* 


Ancus L. MacLean, M.D., anp A. Epwarp MAUMENEE, M.D. 
Baltimore, Maryland 


Hemangioma of the choroid is a compara- 
tively rare tumor, but one which probably 
occurs more often than reports in the litera- 
ture would indicate. In about 50 percent of 
the cases reported, there has been a nevus 
flammeus on the ipsilateral side of the face. 
The choroidal tumor usually arises in the 
posterior portion of the fundus, frequently 
between the macula area and the disc. It ts 
usually somewhat oval in shape. The area of 
choroidal involvement may be quite exten- 
sive, but in eyes with useful vision, the tu- 
mor mass has usually been limited to an area 
of six dise diameters or less. The color of 
the lesion has been variously described as 
grayish-blue, grayish-green or pink. Sector- 
shaped field defects, when present, have 
aided in the diagnosis. The rate of growth of 
the tumor is usually slow, but if unchecked, 
results in extensive retinal detachment from 
the accumulation of subretinal fluid. This is 
often followed by intractable secondary glau- 
coma. 

The first recognized case of hemangioma 
of the choroid to be reported was that of 
Panas and Remey in 1879." Leber had previ- 
ously reported a case in 1869,? but had clas- 
sified it as a spindle-cell sarcoma of cavern- 
ous structure. In recent years several ex- 
cellent reviews of the literature have been 
published in conjunction with case reports.** 
No attempt has been made to check each case 


* From the Wilmer Ophthalmological Institute of 
The Johns Hopkins University and Hospital. Pre- 
sented at the 95th annual meeting of the American 
Ophthalmological Society, Hot Springs, Virginia, 
May, 1959. The color plate accompanying this paper 
was sponsored by Jenkel-Davidson Company, San 
Francisco, California. 


but it appears that more than 80 cases have 
been described. In the majority of instances, 
the diagnosis has been a retrospective one, 
being established only on histologic examina- 
tion. The eyes have been removed because of 
suspected melanoma, or because they were 
blind and painful from extensive retinal de- 
tachment and intractable secondary glau- 
coma. 

In spite of the fact that the diagnosis of 
hemangioma of the choroid has usually been 
made after enucleation, there have been ex- 
cellent descriptions of the clinical appearance 
and the course of the lesion.** 

There are two schools of thought as to the 
management of hemangioma of the choroid. 
One has suggested that the lesion is so rare 
and so closely resembles a melanoma, that 
unless nevus flammeus of the same side of 
the face is present, the eye should be enu- 
cleated. Others have advocated eradication of 
the tumor mass tn an attempt.to save the eye. 
The only instance in which the latter therapy 
has been successfully performed was in a 
case reported by Schepens and Schwartz.® 
This patient had a bilateral hemangioma of 
the choroid with extensive retinal detach- 
ments. In one eye the tumor was biopsied 
and histologic evidence of a hemangioma 
was obtained. All vision in this eye was 
eventually lost. In the remaining eye, the 
tumor was obliterated by trans-scleral dia- 
thermy and the patient regained 20/200 vi- 
sion, and retained this for at least three years 
after the operation. 

It is the purpose of this report to present 
the clinical picture and therapeutic outcome 
of eight cases of choroidal hemangioma. In 
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all but one of these cases (Case 3) a clinical 
examination was done by one of us. Most of 
the patients had been referred for consulta- 
tion with a diagnosis of suspected melanoma. 
In only one instance was a small facial he- 
mangioma present. 


CASE REPORTS 


CAsE 1 

The patient, Stanford University Hospital No. 
49-178 S.C.M., a white man, 40 years of age, is a 
policeman and had had yearly visual examinations. 
In November, 1948, his visual acuity was found to be 
20/20 in each eye. On June 30, 1949, he noticed a 
blurring of vision in the right eye during pistol 
target practice. 

He was seen in consultation in July, 1949, and at 
that time was found to have a corrected visual acuity 
of 20/50 in the right eye and 20/15 in the left eve. 
There was a pie-shaped visual field defect which be- 
gan at the blindspot and extended upward temporally 
in the right eye. Just below the disc there was a 
lesion of approximately three or four disc diameters 
in size that was elevated eight diopters. The tumor 
was pink in color and transillumination of the mass 
was lighter than the remainder of the fundus. With 
the Friedenwald slit-ophthalmoscope, a reduplication 
of the beam could be seen. The macular area was de- 
tached but the periphery of the retina was flat. Pro- 
visional diagnosis were a nonpigmented melanoma, 
neurohbroma of the choroid, or hemangioma. The 
left eye was normal. Because of the possibility of a 
nonpigmented melanoma, enucleation was advised. 

Histologic examination of the eye revealed a 
typical hemangioma of the choroid with cystic de- 
generation of the retina overlying the tumor mass 
in all layers, including the nerve fiber layer (fig.1). 


Case 2 


The patient, Stanford University Hospital No. 
E-1234719 J. G., a white man, truck driver, 30 years 
of age, was first seen in consultation on February 16, 
1955. He stated that three years prior to that time 
he had noted spots and flashes of light in front of his 
left eye. He had seen an optometrist who prescribed 
glasses for him. Four weeks prior to his examination, 
visual acuity in his left eye had suddenly decreased. 

On examination, the vision in the right eye could 
be corrected to 20/20 and in the left eye to 20/400. 
Refractive error RE —0.50 sph., LE emmetropic. 
Visual field examination revealed a_ sector-shaped 
defect in the nasal field. 

The right eye was normal. 

On ophthalmoscopic examination there was a 
honey-comb pink mass located just above the macv'a 
area that was three disc diameters wide and five to 
six disc diameters long, elevated two to three diopters 
(fig. 2). There was a slight accumulation of pigment 
along the margin of the tumor mass. The retina was 
slightly detached over the entire mass and the detach- 
ment extended down into the macula. There were a 
few striae in this area. 

On examination with the slitlamp and contact lens, 
the retina appeared to be two to three times normal 
thickness and the lesion appeared more red and 
suggestive of blood vessels rather than a solid pig- 
mented mass. No specks of pigment were noted on 
the surface of the lesion. 

A cobalt blue filter was placed in front of the beam 
of the Haag-Streit slitlamp and the patient was given 
two cc. of 5.0-percent fluorescein intravenously. A 
dozen small spots in the central portion of the tumor 
fluoresced within 30 seconds. 

A diagnosis of hemangioma of the choroid was 
made. 

On March 10, 1955, the tumor was coagulated with 
a 1.5 and 2.0 mm. electrode by means of transscleral 


Fig. 1 (MacLean and Maume- 
nee). Case 1. Microscopic section 
of the posterior segment of the 
right eye, showing a typical cavern- 
ous hemangioma of the choroid in 
close proximity to the disc and 
slight separation of the retina. 
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diathermy. Following this two radon seeds each con- 
taining 2.5 me. of radon were sutured to the sclera 
over the tumor mass. It was estimated that 3,000 
roentgen equivalents would be applied to the tumor 
three mm. from these seeds. 

Immediately following operation some hemorrhage 
was noted in the deeper part of the tissue and the 
patient's visual acuity fell to counting fingers at two 
feet. By May 24, 1955, the diathermy reaction had 
begun to subside and the visual acuity improved to 
20/300 (fig. 3). By August, 1956, the visual acuity 
had improved to 20/30 and has remained at that level 
until the time of publication of this report (fig. 4). 


Case 3 

This patient, Stanford University Eye Pathology 
No. 54-77, F. K., a white woman, 4 years of age,* 
was not examined clinically by either of us, but the 
histologic specimen was examined by one of us. The 
history is so typical that it is being included in this 
report. 

The patient was first seen in 1950 for routine ex- 
amination, At that time she gave a history of lowered 
visual acuity for an indefinite period in the left eye. 
Her corrected vision in the right eye was 20/20 and 
in the left eye 20/60. The patient’s vision continued 
to fail and in February she was seen by Dr. Arthur 
Kahler. At that time her visual acuity in the left eye 
was limited to hand motions. There was an extensive 
bullous detachment of the entire inferior retina. In 
the macula region there was a solid mass which 
measured four disc diameters horizontally and three 
vertically and was elevated three to four diopters. 
The lesion had a pink tinge as compared to the sur- 
rounding retina. On examination with the slitlamp 
it appeared solid and contained a large number of 
blood vessels. There was no evidence of pigment on 
the suface of the mass. 

The right eye was normal. 

The left eye was enucleated because of a suspected 
melanoma. On histologic examination there was a 
typical hemangioma of the choroid in the macula 
area. The inferior retina was detached by a serous 
coagulum. The retina overlying the tumor showed 
extensive cystic degeneration of all layers including 
the nerve-fiber layer. The pigment epithelium over 
the tumor was thin, distorted, and some of it was 
missing. There was no evidence of new-formed 
fibrous tissue between the retina and choroid. 


Case 4 

Johns Hopkins Hospital No. 660717. V. B., a 
white man, civil service employee, 36 years of age. 
Vision of the right eye had been blurred for several 
months, and there was a relative central scotoma 
for colors and a sector defect in the lower field ex- 
tending from close to the point of fixation com- 
pletely to the periphery (fig. 5). The first exami- 
nation disclosed an oblong lesion in the upper part 
of the area between the macula and the disc. By 


* This case is presented by the kind permission of 
Dr. Arthur Kahler, Sacramento, California. 


Fig. 5 (MacLean and Maumenee). Case 4. Visual 
fields, showing the characteristic sector-shaped de- 
fect in the right eye. Areas of absolute blindness 
mixed with areas of relative blindness (a), and a 
relative central scotoma (hb). 


direct illumination this lesion had a greenish-yellow 
spongy appearance, but on retroillumination it ap- 
peared streaked or honeycombed with darker lines 
in the lighter background. There was no obstruction 
to light on transillumination. It was generally 
agreed that this was not an inflammatory lesion. 
The eye was not enucleated, and the patient was 
kept under observation. 

The left eye was normal. 

In the course of a year the lesion (fig. 6) in- 
creased in size, became more elevated, and the color 
changed to a uniform grayish-pink or orange-pink. 
There was some separation of the retina, particu- 
larly at the lower dependent portion, giving the ap- 
pearance of an overhanging lower border above the 
macula and the disc. 

In September, 1955, a diagnosis of hemangioma 
of the choroid was made. The tumor was coagulated 
by transscleral diathermy, and a one-half millicurie 
radon seed was sutured to the episclera in this area. 
Figure 7 is a photograph of this fundus six months 
later. It shows not only the scars from the coagula- 


Fig. 6 (MacLean and Maumenee). Case 4. A large 
and elevated orange-pink tumor, above and temporal 
to the disc, with slight separation of the retina at 
the lower dependent portion. (September, 1955.) 
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Case 4. 
showing results six months 


Fig. 7 (MacLean and Maumenee). 
Fundus photograph, 
after treatment of the tumor by transscleral ir- 
radiation and penetrating diathermy. A large area 


of scarring is seen at the ‘tipper and temporal side. 


tion, but also evidence of a residual tumor. Dia- 
thermy treatment was repeated one year later. This 
was also unsuccessful. In six months’ time the ex- 
tension had reached beyond the disc to the nasal 
side. 

The patient was seen by Prof. Meyer-Schwick- 
erath who concurred in the diagnosis. Although 
there was some subretinal fluid, he believed that the 
degree of retinal separation was still within the 
limitS of safety and that light coagulation could be 
given. Since the macula was already involved, treat- 
ment was given only with the idea of saving the 
eye. Accordingly, sparing the macula as much as 
possible, the entire growth was given about 25 ex- 
posures of light coagulation of moderate intensitg. 
This treatment was followed by marked ischemic 
reaction which lasted for a few weeks (fig. 8). 
the course of the next five months, the entire 
growth was replaced by scar tissue (fig. 9). The 
cure has been complete as far as eradication of 
the tumor is concerned. Unfortunately, the success- 


Case 4. 
Fundus photograph, showing the ischemic reaction 
one week following treatment of the tumor by light 
coagulation. 


Fig. 8 (MacLean and Maumenee). 


AND A. EDWARD MAUMENEE 


Fig. 9 (MacLean and Maumenee). Case 4. 
Fundus photograph, showing the appearance seven 
months after treatment of the tumor by light 
coagulation. The entire area of the tumor is re- 
placed by scar tissue. 


ful therapy was instituted too late to save useful 
vision. 


Case 5 

The patient, J. N. McD., Capt., U.S.N., a white 
man, 43 years of age, had first noticed blurring of 
vision in April of 1955. At that time, his corrected 
visual acuity in the right eye was 20/50 and in the 
left eye 20/20. A mass was noted inferior to the 
macula. It was approximately two disc diameters 
in size and elevated three to four diopters. There 
was a superior nasal field defect that reached to 
within 15 degrees of the point of fixation (fig. 10). 
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Fig. 10 (MacLean and Maumenee). Case 5. 
Visual-field defect. 
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In August, 1955, his visual acuity was recorded 
as 20/30-2. Cycloplegic refraction was +0.25D. 
sph. — —0.50 D. cyl. ax. 45° in the right eye and 
+0.25D. sph. = —0.25D. cyl. ax. 120° in the left 
eye. This was essentially what the patient had 
been wearing. 

He was seen in consultation in July, 1956, and 
a diagnosis of hemangioma of the choroid of the 
right eye was made. This was based on the pink 
appearance of the tumor mass, the lack of pig- 
ment over the tumor on slitlamp examination, the 
lack of growth of the lesion over a period of one 
year, and the sector-shaped field defect. 

The left eye was normal. 

A blood pressure cuff was placed around the pa- 
tient’s neck and inflated to 35 to 40 mm. Hg. The 
intraocular pressure in the two eyes became ele- 
vated to exactly the same degree. 

The patient was discharged from the Navy and 
has not been seen by us since April, 1957. 


CASE 6 

This nine-year-old white girl, Johns Hopkins 
Hospital Harriet Lane History No. 17113, D. W.* 
was examined in the spring of 1957 because she 
had some difficulty with her school work. No ab- 
normality of her eyes was found except for slight 
hyperopia of the right eye. In December, 1957, the 
right eve turned outward. Examination at this time 
revealed a tumor in the right fundus. 

The patient was seen in consultation by Dr. 
Frank Walsh on January 16, 1958. Visual acuity 
in the right eve was 5/200 with eccentric fixation, 
and 20/20 in the left eye. Visual field examination 
revealed a loss of all but the temporal half of the 
field to a 15/330 white test object. The right eve 
deviated externally 15 prism diopters. 


* This case is presented by the kind permission 
of Dr. Frank Walsh of Baltimore, Maryland. 


Fig. 11 (MacLean and Maume- 
nee). Case 6. Microscopic section of 
the posterior segment of the right 
eye, showing a typical cavernous 
hemangioma of the choroid with the 
retina attached at the upper border 
but detached, with high elevation, 
from that point to the ora below. 
Also showing cystoid degeneration 
of the retina. 


On ophthalmoscopic examination of the right 
eye, a large, gray, round tumor mass 10 to 15 times 
the size of the disc, elevated eight diopters, was 
noted temporal to the macula area. There was an 
absence of pigment in and on the tumor except at 
the temporal margin of the lesion. The retina was 
detached over the tumor and to the periphery of 
the fundus. The detachment extended from the 
6-o'clock to the 10-o'clock meridians. No hemor- 
rhage was noted about the lesion. One observer 
noted that the color of the lesion suggested a 
hemangioma. 

The left eye was entirely normal. 

Since the right eye was almost blind and a de- 
finite tumor mass could be seen, it was decided that 
enucleation was the safest procedure. Microscopic 
examination of the eye revealed a typical cavern- 
ous hemangioma of the choroid, with extensive 
retinal detachment and cystic degeneration of the 
retina overlying the tumor (fig. 11). 


Case 7 

The patient, Johns Hopkins Hospital History 
No. 828787, J. H., a white woman, 36 years of age, 
first noted some flickering of light and blurring of 
vision in her left eye in July, 1958. In October, 
1958, she was found to have a solid tumor just in- 
ferior to the disc and a serous detachment of the 
retina inferiorly. She was referred for consultation 
because of a suspected melanoma of the choroid. 

This patient was first seen in consultation on 
November 14, 1958 At that time her corrected 
visual acuity in the right eve was 20/15 and in the 
left eye 20/20. Her refractive error in the right eye 
was —0.75D. sph. — —0.25D. cyl. ax. 90° and in 
the left eye —0.75D. cyl. ax. 30°. A visual field ex- 
amination revealed a superior loss of field down to 
the point of fixation im the left eye (fig. 12). 

The right eye was normal. 

On ophthalmoscopy of the left eve, there was a 
honey-combed pink mass (lighter color than the re- 
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Maumenee). Case 7. 
Visual-field defect. 


Fig. 12 (MacLean and 


mainder of the fundus) lying just below the disc 
and somewhat oval in shape. It was approximately 
four disc diameters wide and five to six diameters 
long and was located primarily between the nasal 
and temporal branches of the inferior retinal artery 
(fig. 13). There was a serous detachment of the 
retina which shifted readily from the ora serrata 
when the patient was sitting up to the inferior 
margin of the tumor mass when the patient was 
lying on her back. The detachment covered ap 
proximately one third of the inferior retina and 
was elevated about eight diopters when the patient 
was lying flat. The retina overlying the tumor was 
not detached. 

Examination with the slitlamp and contact lens 
revealed that the lesion was more red in color than 
the surrounding fundus and appeared to contain a 
number of blood vessels. There was no pigment on 
the surface of the lesion or surrounding the margin 
of the mass. The patient was observed with a co- 
balt blue lens placed in front of the Schepens 
binocular ophthalmoscope and 10 cc. of five per- 
cent fluorescein was injected intravenously during 
a period of about two minutes. When approxi- 
mately five cc. of fluorescein had been injected, the 
tumor mass fluoresced beautifully. 

A blood pressure cuff was placed around the pa- 
tient’s neck and inflated to 35 to 40 mm. Hg. The 
intraocular pressure in the two eyes became elevated 
equally. 

A diagnosis of hemangioma of the choroid with 
secondary detachment of the retina was made. The 
patient was followed on frequent examinations until 
June 15, 1959. There was no change in the visual 
field defect or the size of the tumor during this 
time. 

On June 15, 1959, the lesion was coagulated with 
about 15 to 20 applications of the Meyer-Schwick- 
erath light coagulator. An effort was made not to 
occlude the major branches of the nasal and tem- 
poral artery and veins. Following photocoagulation, 
the treated area became entirely white (fig. 14). By 
June 29, 1959, some pigmentation in the area of the 
lesion could be observed. The retinal detachment, 
at that time,-had not changed. On July 8, 1959, 
further pigmentation of the mass could be observed 


(fig. 15), and the retinal detachment had disap- 
peared completely. The patient’s visual acuity at 
that time was 20/25, corrected. 


Case 8 

This patient, M. J. V., a white soldier, 23 years 
of age, had had a nevus of his left eyelid and fore- 
head since birth (fig. 16). He stated that the visual 
acuity in his left eye had been progressively failing 
for the past two years. 

On examination he was found to have a normal 
right eye with normal visual acuity. The visual 
acuity in his left eye was reduced to light percep- 
tion. On ophthalmoscopic examination, the patient 
was noted to have an extensive retinal detachment 
covering the entire inferior half of his fundus. 
This detachment extended out to the ora serrata. 
Immediately above the disc, there was an orange- 
pink tumor that measured about six disc diameters 
in size and was elevated three diopters. There was 
a ring of increased pigmentation around the margin 
of the mass. Slitlamp examination of the fundus 
failed to show any evidence of pigment flecks over 
the surface of the tumor. 

The subretinal fluid shifted very easily in this 
patient, so that when he was lying flat on his back 
the posterior pole of the retina was detached, in- 
cluding the retina overlying the tumor. When he 
was sitting up, however, the entire subretinal fluid 
drifted to the inferior portion of his fundus. 

It was thought that it might be possible to save 
some visual acuity for this patient if his retina 
could be reattached and the tumor obliterated, It 
was also thought that if the tumor could be ob- 
literated and the patient did not regain better 
vision, that this would possibly prevent the eye 
from deteriorating further. For this reason an at- 
tempt was made to drain the subretinal fluid at the 
6-o’clock position. This was not successful, pos- 
sibly because the subretinal fluid drifted to the 
posterior portion of the fundus when he was lying 


Fig. 16 (MacLean and Maumenee). Case 8. Photo- 
graph showing nevus flammeus on the ipsilateral 
side of the face. 


| 
wa 
J 
« 


HEMANGIOMA OF THE CHOROID 9 


on his back. Approximately three days after the 
attempt had been made to drain the subretinal fluid, 
photocoagulation was applied to the tumor mass. 
Approximately 10 applications of light were ap- 
plied to the tumor. It was felt that more extensive 
coagulation should not be done because of the pres- 
ence of the retinal detachment. Over a period of 
the next three months, only very slight pigmenta- 
tion occurred in the area of light coagulation. 

It was thought that before further light coagula- 
tion should be applied to the tumor that another at- 
tempt should be made to reattach the patient's ret- 
ina. This was done and the reattachment operation 
was not successful. Following operation, the pa- 
tient’s visual acuity was no light perception. The 
fundus, however, remained approximately the same 
in appearance. The inferior portion of the retina 
was highly detached, and an area of puckering in 
the retina could be seen inferiorly where the fluid 
had been drained. The tumor mass above the disc 
was approximately the same as it had been prior 
to therapy. Because the patient's visual acuity was 
reduced to no light perception, it was felt that 
further operative procedures were contraindicated. 


COMMENT 


In these eight patients, the sex incidence 
was divided almost equally between male 
and female. All were of the white race. A 
few spider hemangiomas of the skin were 
present in one patient but only one showed a 
nevus flammeus on the ipsilateral side of the 
face. 

In three of the patients in this series the 
diagnosis was confirmed by microscopic ex- 
amination of the enucleated eye. In five pa- 
tients the diagnosis was made purely on a 
clinical basis. One of these five patients was 
treated and cured by transscleral diathermy 
plus irradiation (Case 2). One was treated 
by diathermy and irradiation but the com- 
plete tumor was not obliterated. Subsequently 
the remainder of the tumor was destroyed by 
photocoagulation (Case 4). The tumor in 
Case 7 was obliterated by photocoagulation 
but the lesion in Case 8 was not completely 
occluded by this technique. 

In each of the three eyes enucleated, the 
tumor was a typical cavernous hemangioma 
and the histologic structure in each was 
strikingly similar. Each was fusiform in 
shape and blended in with the surrounding 
choroid. There were innumerable thin-walled 
vascular spaces, which in some areas ap- 


peared to be lined by a single row of endo- 
thelial cells. In other areas the stroma be- 
tween the cavernous spaces was thicker. 
These spaces contained blood. The retina 
overlying the tumor showed extensive cystic 
degeneration of all layers. The involvement 
of the nerve fiber layer probably accounts 
for the sector-shaped visual field defect. 


DIAGNOSTIC SIGNS 


1. Location. The tumor mass is usually 
located in the posterior part of the fundus 
close to the optic dise. Not infrequently it is 
in the macula area. The most helpful feature 
in making a diagnosis of this tumor is its 
color. The lesion is usually lighter in color 
than the remainder of the fundus and at 
times appears to be honeycombed because of 
very faint white connective tissue which 
overlies the tumor mass (see photographs of 
Cases 2 and 7). The light color of the tumor 
is due to the lack of pigmentation both in the 
tumor and on its surface. This can be most 
clearly seen when the lesion is examined with 
the slitlamp and contact lens. No flecks of 
pigment are observed on the surface of the 
tumor. This is in contrast to melanomas 
where considerable pigment can be seen with 
this technique. Even in amelanotic mela- 
nomas a few clumps of pigment can be seen 
on careful examination. At times there may 
be an increased pigmentation at the margin 
of the hemangioma, but this was observed in 
only two cases in our series. The lesion is 
usually relatively small and fusiform or oval 
in shape. All of the tumors except one (Case 
6) in this series of patients were relatively 
small, that is, they measured not more than 
four to six disc diameters in their largest 
axes. Hemorrhages, which may rarely be 
present around small melanomas and which 
are almost always present around a disci- 
form degeneration, were not found around 
these tumors. On retroillumination of the 
tumor with the ophthalmoscope light, the tu- 
mor appeared to be lighter than the remain- 
der of the fundus. 

2. Visual fields. The sector-shaped visual- 
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TABLE 1 
SUMMARY OF EIGHT CASES OF HEMANGIOMA OF THE CHOROID 
Diagnosis Exten- Treatment 
Race Age sive Sector Die 
Case (yr.) Micro- Clin- General perach. Color of Tumor thermy Redon Result 
scopic ical ment Seed 
WM 40 + Grayish-pink + Enucleated 
oF 2 aa |. + Neg. Honeycombed + + + Cured 
Grayish-pink 
3 WF 34 a Neg. + Pinkish tinge Large Enucleated 
defect 
d4)4 WM 36 + Neg Greenish- yellow + ++ + ; Cured 
to grayish-pink 
e)S WM 43 + Neg. Pinkish + 
f) 6 WF 9 + Spider he- + Dark gray mass Large Enucleated 
mangioma defect 
(g) 7 WF 36 + Neg. Honeycombed + + Cured 
pinkish 
(h)s WM 23 + Nevus + Orange-pink Large + 
flammeus defect 
ipsilateral 
Penetrating diathermy repeated once in Case 4. 
field defect is not always present in heman- ing area of the fundus. 
4. Retinal detachment. Retinal detach- 


giomas of the choroid but, when it ts, it is a 
helpful diagnostic sign in differentiating this 
lesion from a melanoma. The defect is prob- 
ably caused by a cystic degeneration of the 
nerve fiber layer.of the retina overlying the 
tumor. The field defect is particularly strik- 
ing because of the small size of the lesion. A 
melanoma of this size would cause only a 
scotoma corresponding to the tumor (fig. 
17). 

3. Transillumination. Transillumination by 
the transscleral scatter technique reveals that 
the mass is lighter in color than the remain- 


VOD 20/15 


VOS 20/200 


Fig. 17 (MacLean and Maumenee). Visual fields 
in a proved malignant melanoma of the choroid of 
the left eye, showing the characteristic absolute island 


scotoma. 


ments are frequent occurrences in heman- 
giomas of the choroid, and were present in 
five of the eight cases reported. The detach- 
ments are particularly striking because of the 
small size of the tumor. Melanomas of this 
size seldom produce retinal detachments. 

5. The fluorescein test. A fluorescein test 
was devised to study these cases with the 
hope that it might aid in differentiating these 
tumors from melanomas. The technique is as 
follows: A light is prepared by placing a co- 
balt blue filter (Haag-Streit) either in front 
of the Haag-Streit slitlamp or in front of the 
light of the Schepens binocular ophthalmo- 
scope. The patient’s pupil is widely dilated. 
The examiner stays in a dark room for about 
five minutes to allow his eyes to adjust to 
the light. Ten cc. of five-percent fluorescein* 
is then injected intravenously over a period 
of about two minutes by an assistant. When 
approximately five cc. of fluorescein has 
been injected, the retinal vessels become 
greenish-yellow in color, the arteries filling 
first and the veins filling thereafter. Almost 
immediately after this, the blood spaces in 


* Made by C. F. Kirk Co., 521 West 23rd Street, 
New York, New York. 
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the cavernous hemangioma fluoresce. 

Unfortunately, this test is not specific for 
hemangiomas of the choroid because other 
lesions such as amelanotic melanomas, disci- 
form degeneration of the macula, and other 
chorioretinal lesions where the choroidal ves- 
sels are exposed, also fluoresce with this 
technique. It should be pointed out, however, 
that heavily pigmented melanomas show very 
little evidence of fluorescence ; therefore, if a 
lesion does not fluoresce, hemangioma of 
the choroid may be excluded. 

6. X-ray studies. Osseous and calcareous 
changes have occasionally been noted on mi- 
croscopic examination between a hemangi- 
oma of the choroid and retina. Therefore, X- 
ray studies of the eye may be of value in 


diagnosing a long-standing hemangioma of 
the choroid, but will probably be of no value 
in early lesions. In the cases described in 
this report, none of the eyes showed calcifi- 
cation of the choroid on histologic examina- 
tion. 


CONCLUSIONS 


1. Hemangiomas of the choroid can be 
diagnosed clinically and differentiated from 
melanomas. 

2. Hemangiomas of the choroid can be 
obliterated by transscleral diathermy, appli- 
cation of randon seeds and photocoagulation. 
Photocoagulation of the tumor is the easiest 
method of treatment. 


The Johns Hopkins Hospital (5). 
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CORRECTION OF UNILATERAL APHAKIA WITH CONTACT LENSES* 
REPORT OF SEVEN CASES 


Joun A. Dyer, M.D., AND KenNetH N. Octe, Pu.D. 
Rochester, Minnesota 


In a recent paper’ it was pointed out that 
even though the aphakic eye is corrected 
with a contact lens in a patient with uni- 
lateral aphakia, theoretically, there remains 
a residual aniseikonia of about eight percent, 
the exact amount depending on the nature of 


* From ‘the Section of Ophthalmology and the 
Section of Biophysics, Mayo Clinic and Mayo Foun- 
dation. The Mayo Foundation, Rochester, Migne- 
sota, is a part of the Graduate School of the bni- 
versity of Minnesota. 


ametropia of the eye prior to surgical inter- 
vention. For example, when the aphakic eye 
was corrected by a contact lens, the mag- 
nification of the retinal image of this eye 
compared to that of the emmetropic eye was 
greater if the eye was originally axially 
myopic than if it was axially hypermetropic. 

Numerous reports are to be found in the 
literature to the effect that many patients do 
wear unilateral contact lenses comfortably in 
spite of the residual aniseikonia to be ex- 


pected and, in addition, the aphakic patient 
seems to tolerate the contact lens more read- 
ily. It is not necessary to review the many 
reports to be found in the literature that 
stress the re-establishment of ‘normal’ bi- 
nocular vision by patients whose unilateral 
aphakia is corrected by contact lenses. It is 
sufficient to point out again that it is difficult 
to assess the value of these reports, espe- 
cially with respect to the residual aniseikonic 
error to be expected. Most reports gave 
successful results only on the basis of sub- 
jective response of the patient during rather 
brief periods. Few tests for functional bi- 
nocular vision have been made. 

Numerous possibilities might help to ex- 
plain these results. In the first place, the sub- 
jective tolerance may be due in part to an 
actual decreased corneal sensitivity to a for- 
eign body in the eye, but associated with this 
factor is the role played by motivation of the 
patient that prompts him to ignore so-called 
minor irritations. On the physiologic side, 
however, there would be (1) a continued or 
developed suppression of binocular vision, 
especially in the peripheral parts of the field, 
(2) a lowered visual acuity in one eye, which 
permits less exact fusion of the images of 
contours, and (3) the suppression of stere- 
opsis. These three aspects may be part of the 
hypothesis emphasized by Linksz* in that 
small aniseikonic errors may indeed be a 
source of ocular discomfort, whereas large 
differences may impair binocular vision to 
the extent that the patient loses the capacity 
of normal binocular co-operation. 


REPORT OF CASES 


In the seven cases to be reported the ages 
of the patients with unilateral aphakia cor- 
rected by nonscleral (corneal) contact lenses 
varied from 15 to 67 years. Follow-up tests 
were made from a few months to more than 
a year after correction of aphakia with con- 
tact lenses. In each case careful measure- 
ments were made by means of the space- 
eikonometer, and, where feasible, other more 
extensive tests for stereoscopic spatial locali- 
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zation also were made. All patients showed 
residual differences in the magnification of 
the images in the two eyes of 5.5 to 9.0 per- 
cent. The results will be discussed with re- 
spect to the patient's subjective ocular com- 
fort, the time of fitting of the contact lens 
after operation, the resultant visual acuity, 
the wearing time, the continued use of the 
lenses, and finally the patient’s stereoscopic 
spatial localization and binocular co-ordina- 
tion in general. 

Pertinent data concerning each patient are 
tabulated in Table 1 and include age, spec- 
tacle prescription for both the phakic and 
aphakic eyes, visual acuity with spectacle 
lens for each eye, visual acuity with contact 
lens on the aphakic eye, and the results from 
space-eikonometer measurements. 


Case | 


A 15-year-old farm boy had a traumatic cataract 
successfully needled six months after injury to the 
right eye. The refractive error was +10.5D. sph. — 
—1.25D. cyl. ax. 160° for the aphakic eye and 
—1.5D. sph. for the phakic left eye; the visual 
acuity was 20/20 for each eye. A corneal contact 
lens was fitted to the right eye one month after 
operation, and again a visual acuity of 20/20 was 
obtained. 

After five months, during which time the lens 
could be worn comfortably for 12 or more hours 
daily, the patient was re-examined. Visual acuity 
was still 20/20 with the contact lens worn on the 
right eye. The troposcope showed fusion at a con- 
vergence (eso) of 54, and when medium second- 
grade slides were used the patient maintained fusion 
from 54 (base-in) to 204 (base-out). He could rec- 
ognize stereopsis with the slides having large black 
and white details but suppressed the image of the 
right eye when the slides having fine details were 
used. Thus tests on the space-eikonometer could not 
be made. 

The results of the examination made on the direct 
comparison eikonometer while the patient wore both 
the contact lens on the right eye and spectacles 
(plano before the right eye and —1.5D. sph. before 
the left eye) showed that the image of the left eye 
had to be increased eight percent (= 1.0 percent) 
to equalize the images. No stereopsis could be demon- 
strated on a horopter instrument,’ for the patient 
failed to respond to different afocal meridional mag- 
nifying lenses placed before either eye. 


This patient could wear a contact lens 
comfortably although he must have had 
near normal corneal sensitivity since only a 
needling operation had been performed. He 
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TABLE 1 
PERTINENT DATA ON SEVEN PATIENTS WITH UNILATERAL APHAKIA CORRECTED WITH CORNEAL CONTACT LENSES 


| | 
Age Visual Acuity | Space-Eikonometer 
Case | | 
Num-/| Pa-| Eye | Spectacle Prescription With | With | | 
ber lor) | Spectacle | Contact | Axis| Magnification 
| | Lens | Lens | (percent) 
| Right | +10.5D. sph.o—1.25D. cyl. ax. 160° 20/20— 20/20— | | L, 8041.0 using 
l | is — direct comparison 
| | Left | —1.5D. sph. 20/20 _eikonometer tar- 
| get; no stereopsis 
| Right +9. 75D. sph.c—1 OD. ax. 10° 20/20 20/20 L, 8.0+0.75 
“Left | 20/20 180 | L,7?+0.75 
"Right +1.0D. sph.c—1.0D. cyl. ax. 102° | 20/30-+ 90 | R, 7.0+1.0 
‘Left | +11.75D. sph.c—1.75D. cyl. ax. 90° | 20/20 20/20 180 | R, 7.5+1.5 
| Right | 411.75D. sph.> —1.0D. cyl. an. 130° 20/30 | 20/30 90 | L, 6.0+1.0 
| | Left | Plano | 20/40-+ | 180 | L, 6.0+2.0 
| Right || +11.5D. sph.c —2.08D. cyl. ax. 92° | 20/304 
| Left | +0.25D. sphic 75D. cyl. ax. 88° 20/20— | 180 | L, 7.0+1.5 
| | Right +11.0D. —3.25D. cyl. ax. 95° | 20/20— | 20/20-— | 90 L, 7.5+0.75 
Left | Plano 20/30- 180 | L, 8.0+1.0 
| +3.12D. sph.c —0.62D. cyl. ax. 90°| 20/25 90 R, 6.0+0.5 
7 | 
| 20/20 20/20 | 180 | R, 5.5+0.75 


L =left eye; Reright eye. 


did not experience any symptoms of dis- 
comfort relative to use of his eyes or any 
unusual spatial distortions, in spite of eight- 
percent difference in magnification of images 
by the two eyes. Since the acuity of the eyes 
was also equal, what factor made this toler- 
ance possible? The only objective sugges- 
tion comes from the reduced sensitivity to 
stereoscopic vision, for there was evidence 
of a constant tendency to suppress the image 
of the right eye in all tests requiring fine 
discrimination. Subsequent letters from the 
patient after he had used his contact lens for 
several months stated that he continued to 
wear the lens with comfort. 


CASE 2 

Another farm boy, 16 years of age, had had a 
single needling operation on the right eye for a 
traumatic cataract caused by a contusion two years 
prior to the operation. He had never worn glasses 
and his visual acuity was found to be 20/20 for each 


eye when a trial case lens of +9.75D. sph. — —1.0D. 
cyl. ax. 10° was placed before the right eye and a 
plano lens was placed before the left eye. A corneal 
contact lens was fitted to the aphakic eye one month 
after operation, with resultant visual acuity of 20/20. 
Examination of the patient one month later showed 
that he could wear the lens comfortably for 12 to 14 
hours a day, during which time he did not experience 
diplopia, eye fatigue, or any ocular symptoms. Space- 
eikonometer measurements at that time were as fol- 
lows: axis 90°: L, 65 +0.5 percent; axis 180° : 
L, 6.5 +0.5 percent. 

The patient was re-examined 14 months later. It 
was found that most of the time he had not worn 
the lens because of the dust and so forth involved 
in farming. Although, according to his report, the 
lefis could be tolerated well for several hours and he 
had no visual complaints, he stated that his vision 
seemed to be about the same whether or not he wore 
the contact lens. At this time the space-eikonometer 
measurements were: axis 90°: L, 8.0 0.75 percent; 
axis 180°: L, 7.75 +0.75 percent. On the horopter 
instrument at an observation distance of 40 cm., he 
adjusted the positions of the wires for an apparent 
frontoparallel plane with roving fixation. First, no 
lens except the contact lens was used before the 
right eye; later a +1.5D. sph. was used in addition 
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to the contact lens. The curves defined by the posi- 
tions of the wires were found rotated through a 
large angle, which showed that the image in the right 
eye was too large. On the small tilting apparatus* 
the patient apparently used some monocular judg- 
ment, since no effect was noted when an afocal lens 
was placed before either eye. 


This young patient also tolerated a contact 
lens on a unilaterally aphakic eye for many 
hours, in spite of normal corneal sensation 
and normal visual acuity in both eyes and 
in spite of a difference in magnification be- 
tween the images of the two eyes of seven 
to eight percent. One may assume that part 
of his tolerance to this lens was due to an im- 
perfect stereoscopic function or, more perti- 
nently, to his reliance on monocular spatial 
localization. 


Case 3 

The visual acuity in the left eye of a 47-year-old 
physician had been reduced to light projection by a 
cataract. The right eye showed minimal incipient 
opacities of the lens with a visual acuity of 20/30+ 
when corrected by a spectacle lens of +1.0D. sph. — 
—1.0D. cyl. ax. 102°. Because the cataractous eye 
was an annoyance in his work, a linear extraction 
of the cataract was performed, and 10 months later a 
corneal contact lens was prescribed for the left eye. 
At that time the refractive error of the left eye was 
+11.75D. sph. — —1.75D. cyl. ax. 90° and correc- 
tion by the contact lens resulted in 20/20 visual 
acuity. 

Examination after two months revealed that he 
had worn the contact lens comfortably for 12 to 14 
hours daily. The plano spectacle correction was used 
in addition to the contact lens for the left eye, a 
regular correction for the right eye, and a bifocal 
segment in both lenses for reading. Prior to extrac- 
tion of the cataract the patient had not had binocular 
function for nearly two years. 

The results of the space-eikonometer measure- 
ments were: axis 90°: R, 7.0 +1.0 percent; axis 
180°: R, 7.5 1.5 percent. With the Worth four-dot 
test he saw only four dots for both distant and 
near. The phorias as measured with the Maddox rod 
were 44 exophoria at far, and 84 exophoria at 40 cm. 
He had no visual complaints at this time nor did he 
have any up to a year later ; he insisted his eyes func- 
tioned normally. 


This patient also apparently tolerated an 
abnormal difference in magnification of the 
images in the two eyes. If it were necessary 
to find a reason for this, one would suspect 
that the reduced visual acuity in the un- 
operated eye contributed substantially to his 
visual comfort, which would in part mini- 
mize any undesirable effects. 


Case 4 

A 16-year-old girl had reduced visual acuity of 
20/200 for the right eye and 20/40 for the left eye 
as a result of congenital cataracts. Visual acuity was 
unimproved by lenses. First a linear extraction was 
performed and two years later a needling operation 
was performed on the right eye only. The refractive 
error of the right eye then was +11.75D. sph. 
—1.0D. cyl. ax. 130°, and when corrected by a spec- 
tacle lens gave a visual acuity of 20/30. A contact 
lens was obtained for this eye, and two months later 
the patient was wearing this lens 10 hours daily 
apparently with comfort and binocular vision. 

The results of the space-eikonometer measure- 
ments were: axis 90°: L, 6.0 +1.0 percent; axis 
180°: L, 6.0 +2.0 percent. The reduced acuity of 
the other eye resulted in reduced sensitivity to the 
eikonometer test and also to other tests for binocu- 
larity. 


In this case it is apparent that the lower 
visual acuity of one eye is the important fac- 
tor that permitted the patient to tolerate the 
difference in the magnification of the images 
in the two eyes. 


Case 5 

A 48-year-old woman had a complicated cataract 
of the right eye with vision decreased to that of 
counting fingers, though she showed good light pro- 
jection. The visual acuity of the left eye was 20/20 
with correction (+0.25D. sph. — —1.75D. cyl. ax. 
88°). An extracapsular extraction was performed on 
the right eye, and four months later the refractive 
error was +11.5D. sph. — —2.75D. cyl. ax. 92°, 
which, when corrected, gave a visual acuity of 
20/25+-. The refractive error and corrected visual 
acuity of the left eve were the same as before. 

Six weeks after obtaining a contact lens the pa- 
tient was re-examined. She stated that she tolerated 
the lens well for about eight hours daily. With the 
contact lens her visual acuity was 20/30. The lens 
was difficult to fit properly, however, because of 
slight corneal irregularity. Measurements made while 
she wore the contact lens on the right eye and the 
spectacle prescription for the left eye showed exo- 
tropia of 204 for distant and for near vision with 
the cover test. With the troposcope, the objective 
angle was found at a divergence of 154. Fusion was 
maintained with targets having peripheral details of 
two degrees, with a prism vergence of 124 (base-in) 
to 304 (base-out) (with medium second-grade tar- 
gets to 224 hase-out ). She recognized stereopsis with 
difficulty with the slide targets having small details. 
The results of the space-eikonometer measurements 
were: axis 90°: L, 9.0 +1.25 percent; axis 180°: 
L, 7.0 +1.5 percent, data obtained with poor sensi- 
tivity. Although the results of the gross binocular 
tests were gratifying, stereoscopic sensitivity to finer 
details was poor. 


In this case the lower visual acuity of the 
right eye and the poor stereopsis could well 
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be reasons for the ability of this patient to 
wear a unilateral contact lens with comfort, 
in spite of the difference in magnification of 
the images between the eyes. 


CASE 6 

A 55-year-old man had correctible visual acuity of 
20/100 in the right eye and 20/30— in the left eye. 
Because of the nature of his work, he was extremely 
desirous of obtaining better binocular function. An 
intracapsular cataract extraction was performed on 
the right eve. The prescription for spectacles at that 
time was +11.0D. sph. — —3.25D. cyl. ax. 95° for 
the right eye and plano for the left eye; with this 
correction he obtained visual acuity of 20/20 in the 
right eye and 20/30— in the left eye. Approximately 
a year later he was fitted with a corneal contact lens. 
Visual acuity in the right eye with the contact lens 
was 20/20. The results of the space-cikonometer 
measurements were: axis 90°: L, 7.5 +0.75 percent; 
axis 180° :L, 80 +1.0 percent. At this time the 
patient could wear the lens about six hours daily but 
the eye was easily irritated. 


The reduced visual acuity of the patient 
owing to early cataract in the left eye was 
felt to be a definite factor in the patient's 
ability to tolerate the magnification difference 
so readily, except for the irritability. 


Case 7 

A 67-year-old man who had had an intracapsular 
cataract extraction from the left eye three years 
prior to examination had worn a corneal contact lens 
since a few months after operation. Visual acuity of 
the left eye with thé contact lens was 20/20 and 
that of the right eye with a spectacle correction of 
+3.12D. sph. — —0.62D. cyl. ax 90° was 20/25. The 
contact lens was worn comfortably 12 or more hours 
daily, the only symptoms being that objects seemed 
larger or nearer when the left eye alone was used. 
The results of the space-eikonometer measurements 
were: axis, 90°: R, 6.0 +0.5 percent; axis 180°: R, 
5.5 +0.75 percent. 


This patient had the least difference in 
magnification between the images of any of 
the group studied, perhaps because the eyes 
were basically axially hyperopic. The slightly 
reduced acuity of the phakic eye also may 
have been an important factor in his ability 
to tolerate this difference in magnification of 
the images. 


CoM MENT 


A study is being made to obtain more 
definite insight into the problem of how pa- 
tients tolerate a significant amount of re- 


sidual aniseikonia when the aphakic eye in 


unilateral aphakia is corrected by a corneal 


contact lens. Only a partially objective an- 
swer is to be found in the seven cases re- 
ported briefly herein. Previous reports have 
dealt primarily with subjective responses of 
the patient because, from the point of view of 
the clinician, this is the most important as 
pect of the correction. Furthermore, sub 
jectively, most of our patients expressed no 
great difficulty in wearing the corrections. 

It would seem questionable that a true de 
crease in corneal sensitivity plays a role, 
since in most of our cases only needling 
operations were performed. However, moti- 
vation may indeed compel the patient to make 
a great effort to succeed in wearing a con- 
tact lens. It 1s quite likely that motivation 
plays a definite role in the length of time 
a contact lens can be worn, for this was 
especially noticeable in the young patients in 
our group; they seemed to adapt quickly 
and to ignore the lens after a few months. 
We cannot ignore the problems of the sub- 
jective decrease in corneal sensitivity and the 
role that motivation on the part of the pa- 
tient plays, for these may be chiefly re- 
sponsible for the tolerance to the wearing 
of the contact lenses. There can be little 
doubt that oftener than not the answer of 
the patient to the effect that he wears the 
lens with comfort refers specifically to these 
two aspects of the problem rather than to his 
reaction to binocular function which may be 
impaired. - 

Gross testing of fusion by the synoto- 
phore, for example, on several of these pa- 
tients did indeed show some binocular func- 
tion, but the patients were not sensitive to 
the fine stereoscopic task demanded on the 
space-eikonometer, nor were they able to 
respond normally on the horopter instru 
ment which shows the presence of normal 
stereoscopic spatial localization. 

The brain may well learn to reinterpret 
spatial characteristics in the presence of a 
difference in the magnification of the images 
in the two eyes and this may lead to new in- 
nervations for co-operative movements of 
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the eyes; but the fact that such changes may 
have occurred does not mean necessarily that 
normal binocular vision has been restored. 
This is borne out by the fact that the eiko- 
nometer examination will give essentially the 
same result after the contact lens has been 
worn for a long time as before it is worn. 

While a lower visual acuity in one eye and 
a basic lack of stereopsis may provide a way 
of explaining the tolerance of some of our 
patients to the residual aniseikonic errors 
when the acuity is equally good in the two 
eyes and stereopsis is present in the space- 
eikonometer, we need to consider other as- 
pects of the main ,problem. These may lie in 
the reasoning emphasized by Linksz,’ in 
which we would infer that only small ani- 
seikonic errors can lead to discomfort. For 
differences in image magnification greater 
than about five percent, binocular vision 
and binocular co-ordination would be im- 
paired, save in the macular areas alone. 
Physiologically these differences would in- 
terfere greatly with (1) stereoscopic spatial 
localization and (2) fusion and fusional 
movements, sinee corresponding images in 
the two eyes, especially in the peripheral 
regions, will lie outside Panum’s areas of 
fusion, and innervations for a_ fusional 
movement would be opposite in sign for 
images on opposite sides of the foveas. 
Prism vergences would be reduced accord- 
ingly.® 

In these two phenomena lies the basis for 
the reasoning that patients with moderately 
large aniseikonic errors tend to suppress or 
abandon normal binocular vision in the 
greater part of the binocular visual field, 
save perhaps in the macular areas. Even in 
these, the binocular function must be greatly 
reduced when the difference in magnification 
of the images in the two eyes is large, as in 
the correction of unilateral aphakia with 


spectacle lenses where the aniseikonia may 
exceed 30 percent. Evidence for this reason- 
ing also lies in the fact that rarely are found 
patients who seem to have normal binocular 
vision with aniseikonic errors greater than 
five to six percent. 

In the seven patients whose cases are re 
ported, the lower visual acuity could have 
occurred in the phakic eye, usually owing to 
early opacity of the lens, or in the aphakic 
eye, owing to a poor fitting of or to errors in 
the contact lens. Partial suppression of the 
aphakic eye may be related to the fact that 
the cataract had been present for several 
years prior to its extraction. 


SuM MARY 


A study is reported of seven patients who 
were wearing a contact lens for the correc- 
tion of an aphakic eye in unilateral aphakia ; 
each had had eikonometer measurements 
and, when possible, other spatial localization 
tests. The results of the eikonometer ex- 
amination showed that in all cases there was 
a residual aniseikonic error of 5.5 to 9.0 
percent. No patient reported discomfort in 
wearing the contact lens. The results were 
considered from the point of view of the 
decrease in corneal sensitivity, the role of 
motivation to succeed in wearing the lenses, 
the lowered visual acuity in one eye (five 
patients showed lowered visual acuity), the 
loss of other than gross stereopsis (four pa- 
tients showed this loss, or decreased sensi- 
tivity), and suppression of one image by the 
aphakic eye due to long disuse. The basis 
for reasoning that there would be an impair- 
ment of binocular vision in patients for 
whom the aniseikonic errors were greater 
than six percent was pointed out by showing 
how these patients avoided the influence of 
the aniseikonic error. 


The Mayo Clinic. 
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SECONDARY CORNEA GUTTATA* 
A LATE CHANGE IN LUETIC INTERSTITIAL KERATOPATHY 


J. Retmer Wocter, M.D. 
Ann Arbor, Michigan 


In a recent paper' was demonstrated a 
new type of cornea guttata found in old 
cases of interstitial keratopathy which we 
called secondary cornea guttata. Secondary 
cornea guttata exhibits hyaline excrescences 
(guttae) on the posterior surface of Desce- 
met’s membrane in a very peculiar arrange- 
ment of lines and geographic patterns of 
confluent guttae. In this earlier paper we 
compared the changes of secondary cornea 
guttata with those of primary cornea guttata 
of Fuchs’ endothelial and epithelial dys- 
trophy. It was concluded that secondary 
cornea guttata probably represents endo- 
thelial pathology which is secondary to old 
interstitial keratopathy found in all our 
cases and which is related to primary cornea 
guttata. 

The present paper represents the his- 
tologic demonstration of two more cases of 
secondary cornea guttata in old luetic keratop- 
athy: 

First CASE 

This 37-year-old white woman was first seen in 
this Eye Clinic on August 18, 1959. Her family 
history was negative except for the fact that her 
parents had lues. The patient gave a history of a 
binocular inflammation and virtual blindness at the 
age of five years which was then diagnosed and 
treated as luetic interstitial keratopathy. She re- 
ceived at that age treatment with a series of in- 
jections. Her eye sight slowly improved but never 
became quite normal again. Blood and spinal fluid 
were examined for syphilis in 1949 and were found 
to be negative. She never received further anti- 
luetic treatment. 

On August 3, 1959, she came to Dr. J. W. Hen- 
derson of this Eye Clinic asking whether a cor- 
neal transplant could be done to improve her vi- 


* From the Department of Ophthalmic Surgery, 
The University of Michigan. 


sion. The eye examination at this time revealed 
her vision to be: O.D., 20/80; O.S., 20/70. The 
eyes were straight in primary position and the 
extraocular muscle function was full. The slitlamp 
examination revealed both corneas to contain many 
deep ghost vessels some of which still contained 
blood. There also was deep scarring of the corneal 
stroma O.D. more than O.S. The anterior chamber 
was clear, O.U. One old posterior synechia was 
seen temporally on the iris of the left eye. The 
intraocular pressure was 10.9 mm. Hg, O.U. The 
lens appeared clear, O.U. The fundus was seen 
only in a haze because of the corneal opacities but 
no fundus pathology was seen. 

The diagnosis of inactive interstitial keratopathy, 
O.U., and old inactive iritis, O.S.. was made. A 
penetrating keratoplasty was performed by Dr 
Henderson on September 3, 1959. The removed 
button of central cornea of the patient measuring 
6.5 mm. in diameter was immediately fixed in am- 
monium bromide formalin for histologic examina- 
tion. The graft is now well healed and has as vet 
remained clear. 


METHOD OF HISTOLOGIC EXAMINATION 


Flat sections were made of the two cor- 
neal buttons (Case 1 and Case 2) on the 
freezing microtome. These sections were 
stained with the “panoptic” technique of the 
silver carbonate methods of del Rio Hortega 
as described by Scharenberg and Zeman.’ 

All illustrations of this paper are unre- 
touched photomicrographs. 


HISTOLOGIC FINDINGS IN CASE 1: 


The corneal epithelium was about normal. 
Many nerve fibers were seen to enter the 
epithelial layer (fig. 1). They branched and 
could be seen to enter epithelial cells with 
their final branchings, Bowman’s membrane 
was continuous and of about normal thick- 
ness. The corneal stroma was somewhat ir- 
regular in its architecture but there was no 
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Fig. 1 (Wolter). Case 1, nerve fiber in the corneal epithelium. (Frozen section, panoptic 
technique of del Rio Hortega, photomicrograph. ) 


cellular infiltration. Many thin-walled blood 
vessels were seen in the deep stroma. Some 
of these blood vessels showed a 
empty lumen (fig. 2). Others contained 
some leukocytes (fig. 3) and others con- 
tained rolls of erythrocytes (fig. 4). Many 
of the blood vessels were found directly on 
the inner (anterior) surface of Descemet’s 


narrow 


membrane. 


The outstanding findings in this study 
were seen in the layers of Descemet and the 
endothelium of this corneal button. The 
endothelium was atrophic in most areas (fig. 
5). Many hyaline excrescences on the inner 
surface of Descemet’s membrane’ were 
found virtually all over the corneal button. 
These hyaline excrescences were found to 
protrude into and through the endothelial 


Fig. 2 (Wolter). Case 1, a thin deep ghost vessel with empty lumen in the corneal stroma. The endo- 
thelial nuclei can be seen (arrows). (Frozen section, panoptic technique of del Rio Hortega, photo- 


micrograph. ) 
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Fig. 3 (Wolter). Case 1, a larger deep ghost vessel containing polymorphonuclear cells. The endothelial 
nuclei can be seen (arrows). (Frozen section panoptic method of del Rio Hortega, photomicrograph.) 


layer (figs. 6 and 7). They were round and _ were often seen piled up around densely ar- 
showed a very definite lamellation. It could ranged hyaline excrescences (figs. 6, 8, and 
be observed that these hyaline bodies had 9). In many areas it could be observed that 
pushed aside the endothelial nuclei which hyaline excrescences had become confluent 


Fig. 4 (Wolter). Case 1, two thin-walled ghost vessels of the deep corneal stroma. Erythrocytes are seen 
in the lumen (arrows). (Frozen section, panoptic technique of del Rio Hortega, photomicrograph. ) 
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Fig. 5 (Wolter). Case 1, an area of corneal en- 
dothelium in a flat section. The cellular nuclei are 
scarce and irregular in size and shape. One endo- 
thelial cell shows a late stage of atrophy (arrow). 
(Frozen section, panoptic method of del Rio Hor- 
tega, photomicrograph. ) 


Fig. 6 (Wolter). Case 1, an area of the endo- 
thelium in a flat section. Many hyaline excrescences 
are seen in it (a). The endothelial nuclei are pushed 
aside by the hyaline guttae (b). Three hyaline 
guttae have become confluent and form a short 
line (c). (Frozen section, panoptic method of del 
Rio Hortega, photomicrograph. ) 


Fig. 7 (Wolter). Case 1, a group of single hya- 
line guttae on the posterior surface of Descemet’s 
membrane seen in a flat section. The endothelium 
of this area is lost. (Frozen section, panoptic method 
of del Rio Hortega, photomicrograph.) 
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Fig. 8 (Wolter). Case 1, high-power view of a line of hyaline excrescences on Descemet’s membrane 
(a). The endothelial nuclei are pushed aside and can be seen around the guttae (b). (Frozen flat section, 


panoptic method of del Rio Hortega, photomicrograph. ) 


with each other and thus formed lines or geo- 
graphic patterns (figs. 8 to 12). It was ob- 
vious that all these lines and figures were 
composed of guttae which had become con- 
fluent. In some of the thicker sections we were 
able to see that these lines of hyaline bodies 
on the posterior surface of Descemet’s mem- 
brane were running the same course as the 
ghost vessels on the anterior surface of 
Descemet’s membrane. However, we were 
not able to demonstrate this relation of the 
lines of guttae to the deep vessels of the 
stroma in a photograph. 


SECOND CASE 


This 37-year-old white man was first seen on 
November 9, 1958, in this Eye Clinic. He gave a 
history of having had good vision in both eyes 
until about 20 years ago. Both eyes—one after 
another—became red and inflamed at that time and 
the vision decreased. A doctor who treated the eye 
disease told the patient that this was inherited 
from his parents. The patient received a general 
treatment with series of injections for about one 
year. He had negative serology at the time of this 
examination. 

The eye examination revealed his vision to be: 


O.D., counts fingers at five feet; O.S., 20/200. The 
external examination revealed normal findings. The 
patient had a saddle nose. He had lost all his 
teeth. At the slitlamp his right eye showed the 
cornea to be fairly clear in its periphery. The cor- 
neal center, however, showed thickening, deep scar- 
ring, deep ghost vessels and a very marked endo- 
thelial irregularity. The anterior chamber appeared 
optically empty. The lens was clear. The fundus 
was not very well seen but appeared normal. The 
slitlamp examination of the left eye showed much 
less corneal scarring. However, there were also 
many deep ghost vessels and some endothelial 
changes. The latter were composed of guttae on 
the posterior surface of the cornea. Many of these 
guttae were seen to be arranged in lines and geo- 
graphic patterns. All these changes were seen in 
the central cornea while the corneal periphery was 
relatively clear. The other parts of the left eye 
were normal. The intraocular pressure was 17.3 
mm. Hg, O.U. 

The clinical diagnosis in this case was: Old in- 
terstitial keratopathy with secondary cornea gut- 
tata, O.U. 

A penetrating keratoplasty, O.D., was performed 
on September 2, 1959. The removed corneal but- 
ton measuring 7.0 mm. in diameter was immedi- 
ately fixed for histologic examination. 


HISTOLOGIC FINDINGS IN CASE 2 


The superficial layers of the cornea looked 
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Fig. 9 (Wolter). Case 1, another group of hyaline excrescences (a) on the posterior surface of 
Descemet’s membrane some of which (b) have formed a branching line. Endothelial cells are seen among 
the guttae (c). (Frozen flat section, panoptic method of del Rio Hortega, photomicrograph. ) 


Fig. 10 (Wolter). Case 1, a row of hyaline excrescences on the posterior surface of Descemet’s mem- 
brane. The endothelium of this area was lost. (Frozen flat section, panoptic method of del Rio Hortega, 
photomicrograph. ) 
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Fig. 11 (Wolter). Case 1, branching pattern of confluent hyaline guttae on the posterior surface of 
Descemet’s membrane in a flat section. (Frozen section, panoptic method of del Rio Hortega, photo- 


micrograph. ) 


virtually normal except for a certain irregu- 
larity of the stromal lamellae. Many ghost 
vessels were seen in the deep stroma. Desce- 
met’s membrane was wrinkled and it was 


therefore difficult to get good flat sections of 
this membrane and the endothelium. Figure 
13 shows a flat section through the wrinkled 
membrane of Descemet. Many hyaline ex- 


Fig. 12 (Wolter). Case 1, two branching rows of confluent hyaline guttae on Descemet’s membrane. 
The shrunken endothelium is stained very dark and can be seen around the rows of guttae. (Frozen flat 
section, panoptic method of del Rio Hortega, photomicrograph. ) 
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Fig. 13 (Wolter). Case 2, low-power view of a 
flat section through the wrinkled membrane of 
Descemet. Many guttae are seen on the posterior 
surface of this membrane. The endothelium is lost. 
(Frozen section, panoptic method of del Rio Hor- 
tega, photomicrograph. ) 


crescences are seen on the inner surface of 
this membrane. In many areas these hyaline 
excrescences formed rows (figs. 14 and 15). 
In some areas complicated geographic con- 
figurations were seen (fig. 16). All the for- 
mations were composed of round hyaline 
bodies. Most of the corneal endothelium was 
lost in this case. In some areas, however, it 
was seen and appeared atrophic (fig. 14). 


DISCUSSION 


The two cases of old inactive interstitial 
keratopathy presented in this paper showed 
a peculiar type of cornea guttata with for- 
mation of lines and geographic patterns. Int 
one of the cases it could be demonstrated in 


Fig. 14 (Wolter). Case 2, high-power view of some short rows of confluent guttae on Descemet’s 
membrane (a). The atrophic endothelium is stained only very slightly (b). (Frozen flat section, panoptic 


technique of del Rio Hortega, photomicrograph. ) 
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Fig. 15 (Wolter). Case 2, a row of hyaline gut- 
tae on the posterior surface of Descemet’s mem- 
brane in a flat section. The endothelium is lost in 
the histologic process. (Frozen section, panoptic 
method of del Rio Hortega, photomicrograph. ) 


thick sections that the lines of guttae on the 
posterior surface of Descemet’s membrane 
run parallel to deep ghost vessels on the 
other side of Descemet’s membrane. A third 
histologic and three clinical cases of the same 
change were described recently.* The occur- 
rence of this type of cornea guttata is con- 
sidered secondary to luetic interstitial ker- 
atopathy. We therefore call it secondary 
cornea guttata. It must be emphasized that 
not all guttae in these cases are arranged in 
lines or patterns. In many areas the distribu- 
tion and type of hyaline excrescences are 


Fig. 16 (Wolter). Case 2, geographic pattern of 
partly confluent guttae on the posterior surface of 
Descemet’s membrane in a flat section. (Frozen 
section, panoptic method of del Rio Hortega, pho- 
tomicrograph. ) 


exactly that seen in Fuchs’ endothelial and 
epithelial dystrophy. In many cases of pri- 
mary cornea guttata of Fuchs’ dystrophy, 
however, I have never seen the occurrence 
of confluent guttae forming lines and pat- 
terns which is typical for secondary cornea 
guttata. 
SUMMARY 


Two more cases of secondary cornea gut- 
tata in old luetic interstitial keratopathy are 
demonstrated histologically. The typical fea- 
ture of secondary cornea guttata is that the 
hyaline excrescences form lines and geo- 
graphic patterns which run parallel to deep 
stromal ghost vessels. 

Eye Clinic, 

University of Michigan Medical Center. 
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OCULAR CHANGES RELATED TO ENDOCRINE DYSFUNCTION* 


WITH EMPHASIS ON OCULAR COMPLICATIONS IN THYROTOXICOSIS 


RicuHarp O. Scuuttz, M.D., Henry E. Hamitton, M.D., anp 
Atson E. Bratey, M.D. 


lowa City, lowa 


INTRODUCTION 


The division of endocrine exophthalmos 
into either pituitary or thyroid types’ has led 
to considerable controversy and contradic- 
tion regarding the role that each gland may 
have in this disorder. In addition, the term 
exophthalmos is frequently used in refer- 
ence not only to protrusion of the eye but 
also to the complex of eye signs which may 
accompany proptosis. 

Analysis of a large group of patients with 
thyroid dysfunction clearly shows that the 
endocrine eye lesion accompanying Graves’ 
disease consists of much more than simply 
exophthalmos, and that associated changes 
do not necessarily coincide in severity with 
the degree of exophthalmos.* These other 
components of the eye lesion may, in them- 
selves, be of greater clinical concern to both 
the ophthalmologist and the patient. The 
gross components of the eye lesion in thy- 
rotoxicosis consist of proptosis, ophthalmo- 
plegia, lid retraction, and periorbital swell- 
ing.* If one observes these components sep- 
arately, it becomes obvious that any one of 
them may dominate the clinical illness and 
pursue a course which is quite independent 
of the others. Since thyrotoxicosis itself is 
probably a result of multiglandular dysfunc- 
tions, it seems reasonable to consider that the 
accompanying eye signs may be influenced 
by multiple endocrine factors. 


*From the Department of Ophthalmology and 
the Thyroid Clinic of the College of Medicine, 
State University of lowa, University Hospitals. 
Members of Thyroid Clinic: E. L. DeGowin, H. E. 
Hamilton and R. E. Hodges (Internal Medicine), 
T. C. Evans (Radiation Research Laboratory), D. 
Alftine and H. B. Elkins (deceased) (Radiology), 
R. O. Schultz (Ophthalmology), J. A. Buckwalter 
and E. E. Mason (Surgery). 


Any of these components of the endocrine 
eye lesion can occur in either patients with 
thyrotoxicosis or in those without evidence 
of classical Graves’ disease. Therefore, the 
division of exophthalmos into pure pituitary 
and pure thyroid types becomes an oversim- 
plification. Indeed, simply because a patient 
with exophthalmos fails to manifest clinical 
hypermetabolism does not eliminate the thy- 
roid gland from contributing to the eye prob- 
lem. And, likewise, if a patient has thyro- 
toxicosis with ocular changes, the pituitary 
gland may still play a dominant role in the 
ophthalmopathy. As Brain has suggested: 
“We would be wise to be content with the 
term ‘endocrine exophthalmos’ until we 
know more about it.’’® 

It is the purpose of this paper to describe 
the ocular changes in 165 patients with thy- 
rotoxicosis after I'*' therapy and compare 
them to ocular changes with characteristics 
of the endocrine eye lesion noted in a small 
group of patients without clinical hyperme- 
tabolism. The division of the thyrotoxic 
from the nonthyrotoxic patient should not 
be interpreted as being of significance in the 
etiology of endocrine exophthalmos but it is 
of significance in the clinical management of 
these patients. 


METHODS OF STUDY 


Patients in this study were referred for 
thyroid evaluation to the thyroid clinic at the 
State University of lowa. The ocular changes 
in thyrotoxicosis were observed in a group 
of 165 patients who were selected only be- 
cause of signs and symptoms of thyrotoxi- 
cosis, and not with regard to ocular compli- 
cations.* The nonthyrotoxic group on the 
other hand were evaluated because their ocu- 
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lar problem was suspected to be of endocrine 
origin. All thyrotoxic patients were prev- 
iously untreated. The diagnosis of thyrotoxi- 
cosis was based upon the I*** uptake at four 
and 24 hours, the protein-bound iodine 
value, results of the basal metabolism rate 
and upon the clinical judgment of the mem- 
bers of the thyroid clinic. The only form of 
antithyroid therapy used was I***. Patients 
were re-examined at three-month intervals 
and treated until thyroid function was con- 
trolled. 

Patients were questioned about eye symp- 
toms at each visit and photographs of eye 
signs were obtained in many cases. A Her- 
tel-type prism exophthalmometer was used 
(Krahn, Hamburg). Base readings were 
kept constant. The readings were all obtained 
at the same time of day by the same exam- 
iner. Individual records were kept for each 
visit and transferred to key-sort punch cards 
for analysis. 


RESULTS 


Patients (165) with thyrotoxicosis. In this 
group there were 27 men and 138 women 
with an age range of nine to 80 years. Of 
these, 90.9 percent had plasma protein-bound 
iodine determinations above 8.0 pg./100 ml. 
and 91.5 percent initially had a thyroidal up- 
take of radioactive iodine greater than 40 
percent in 24 hours. Twenty-three percent 
of the patients had some form of skeletal 
myopathy. Approximately 14 percent had 
ophthalmoplegia. Pretibial myxedema was 
observed in 3.0 percent of all patients. Using 


an average single dose of 4.6 mc. of I, 
57.5 percent of the patients were controlled 
with one dose, 30.3 percent required two 
doses, and 18.2 percent received three or 
more doses. 


INCIDENCE 


Of the 165 patients with thyrotoxicosis, 
two-thirds showed one or more of the com- 
ponents of the endocrine eye lesion exclu- 
sive of increases in proptosis, that is, either 
ophthalmoplegia, lid retraction or periorbital 
swelling (table 1). Signs and symptoms 
were present in 120 patients or 73 percent. 
Of these 120, 15 percent were judged to 
have severe disability, 39 percent were of 
moderate severity, and 44 percent were con- 
sidered of minor significance. While the 
ratio of women to men was five to one, with 
respect to the incidence of thyrotoxicosis, 
the eye lesion was found in 71.5 percent of 
the women and 71.6 percent of the men pa- 
tients. 

Effects of I'™ on the eye lesion (table 2). 
All patients were euthyroid after treatment 
and followed for at least one year before 
they were included in this study. In Table 
2, increases in proptosis were tabulated sep- 
arately from the other components of the 
eye lesion for comparison in response to I*** 
therapy. 

Proptosis. Proptosis increased 1.5 mm. or 
more in 65 percent of patients showing signs 
of the endocrine eye lesion and remained the 
same in 26.5 percent. In the group of 45 pa- 
tients without signs or symptoms, exophthal- 


TABLE 1 


INCIDENCE OF EYE SIGNS IN 165 PATIENTS WITH THYROTOXICOSIS 
(EXCLUDING PROPTOSIS) 


No 
Before Rx Disappeared Residual 
Lid retraction 82 56 23 3 
Periorbital edema 67 45 15 7 
Ophthalmoplegia 23 11 8 4 


Total no. patients with one or more eye signs 110 


Aw 
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TABLE 2 
EFFECT OF |"*! ON THE ENDOCRINE EYE LESION IN 165 PATIENTS WITH THYROTOXICOSIS 


120 patients with signs of: 
lid retraction 


A. Signs and Symptoms Following I" Rx 
Disappeared Residual 


No Improvement 


periorbital edema 58 7 

ophthalmoplegia 

symptoms 45.8% 48.3% 5.8% 
10 patients had symptoms with no sigris 

B. Proptosis Following I" Rx 
Decreased Same Increased 
120 patients with eye signs and symptoms 32 78 
4% 26.6% 65% 
45 patients with no eye signs or symptoms 36 7 
4.4% 80.0% 15.6% 


mometric readings showed an increase of 
1.5 mm, or more in only 15.6 percent and 
remained the same in 80 percent. In both 
groups, that is, with and without eye signs, a 
total of 51.5 percent of all the patients 
showed an increase in proptosis following 
treatment with I'**. Aside from the increase 
in proptosis, control of thyrotoxicosis with 
[*** resulted in improvement in the eye lesion 
in 106 of the 120 patients affected. Seven 
patients in this group became significantly 
worse. 

Alleviation of symptoms, such as pain, 
tearing, burning, diplopia, and_ blurred 
vision, coincided with reduction of perior- 
bital edema, muscle paresis and lid retrac- 
tion, in spite of a measured increase in prop- 
tosis. Only nine percent of patients retained 
significant symptoms or signs after their 
toxicity was controlled, while  proptosis 
either remained’ the same or increased in 
91.5 percent. The average exophthalmo- 
metric reading for the patient with eye signs 
who was treated with 1*** was 17.5 mm. com- 
pared to 14.7 mm. for the patient with no 
ocular complications, 

In this series of patients with thyrotoxico- 
sis, even though the eyes may have moved 
forward as much as 8.0 mm. during treat- 


ment, the maximum difference between O.D 
and O.S was never at any one time greater 
than 2.5 mm. 

Ophthalmo plegia. This aspect of the en- 
docrine eye lesion will be discussed in detail 
with electromyographic analyses in a sepa- 
rate publication.* Fourteen percent of the 165 
patients with thyrotoxicosis showed gross 
ophthalmoplegia. Approximately 50 percent 
of these showed complete return of extra- 
ocular muscle function when thyrotoxicosis 
was controlled. The superior rectus and in- 
ferior oblique muscles were involved in al- 
most all instances. 

Associated skeletal myopathy. Of the total 
165 patients, 38 had varying degrees of 
muscle weakness involving shoulder girdle, 
thigh or calf. Of this group 33 (87 percent) 
had eye signs compared to the over-all in- 
cidence of 73 percent of the total group of 
165 patients, 

Associated pretibial myxedema was found 
in five patients and each not only had some 
component of the eye lesion but all five still 
had significant eye disability after control of 
toxicity. The value of pretibial myxedema as 
a prognostic sign has been emphasized pre- 
viously.® 
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Fig. 1 (Schultz, Hamilton and Braley). A 63- 
year-old thyrotoxic woman. (a) Demonstrating the 
periorbital component of the endocrine eye lesion 
before treatment with I'". (b) Appearance follow- 
ing I therapy. 


CASE REPORTS 


The following cases are presented to il- 
lustrate predominance of one of the com- 
ponents of the endocrine eye lesion. As 
noted in the histories and photographs, these 
patients usually demonstrated proptosis 
either initially or subsequent to treatment 
with I[**, in addition to other ophthal- 
mopathy. The first four patients all had thy- 
rotoxicosis. 


Case | 


This 63-year-old woman developed signs and 
symptoms of thyrotoxicosis in June, 1956. I™ up- 
takes were 81 and 77, protein-bound iodine, 14.6, 
and basal metabolism rate, +55. She received 
three doses of I™ from July, 1956, to October, 
1956 (average dose of 3.0 mc.). By February, 1957, 
she clinically appeared euthyroid with laboratory 
values of I™ 18-33, protein-bound iodine, 5.4 and 
basal metabolism rate, +1.0. Figure l-a shows 
the appearance of the patient. Figure 1-b was taken 
after treatment with I". This patient displayed pri- 
marily periorbital edema, although there was an in- 
crease in exophthalmometric readings of 3.0 mm., 
O.U., after I was given. 


Fig. 2 (Schultz, Hamilton and Braley). A 73- 
year-old woman who has had marked proptosis for 
27 years following treatment for “exophthalmic 
goiter.” Recent examination reveals normal visual 
function. 


Fig. 3 (Schultz, Hamilton and Braley) A nine- 
year-old thyrotoxic girl who illustrates primarily 
the lid retraction component of the endocrine eye 
lesion. 


Case 2 

This 73-year-old woman (fig. 2) was treated for 
“exophthalmic goiter” by subtotal thyroidectomy in 
1932. Two years preceding this surgery, she had 
classic signs of Graves’ disease with proptosis and 
swelling around both eyes. This patient’s exoph- 
thalmometer readings remained at 25.0 mm. O.U. 
for 26 years. Recent examination revealed no cor- 
neal changes, 6/9+ central acuity, O.U. with nor- 
mal visual fields. At the present time, she illustrates 
proptosis without evidence of other ocular changes 
related to endocrine dysfunction. 


Case 3 

This nine-year-old girl (fig. 3) developed signs 
and symptoms of thyrotoxicosis in May, 1958, with 
unilateral lid retraction and apparent proptosis. I'™ 
uptakes done in September, 1958, were 24 and 51. 
Exophthalmometer readings were 20 and 18. Ocu- 
lar motility was normal, and there was no evidence 
of edema. This patient appears to show primarily 
unilateral lid retraction. However, the exophthal- 
mometer readings would suggest bilateral exoph- 
thalmos for a patient this age. 


Case 4 


This 58-year-old woman illustrates both the oph- 
thalmoplegic and proptosis components of the en- 
docrine eye lesion (fig. 4). She developed signs and 
symptoms of thyrotoxicosis in December, 1955, and 
simultaneously displayed signs of extraocular mus- 
cle weakness and proptosis. Initial readings were 
26 mm., O.D., and 27 mm., O.S., which increased 


Fig. 4 (Schultz Hamilton and Braley). A 58- 
year-old thyrotoxic woman, illustrating the oph- 
thalmoplegic component of the endocrine eye lesion. 
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to 28 mm., O.D., and 28 mm., O.S., following two 
doses of I™. Her toxicity was controlled by radio- 
active iodine. The proptosis and ophthalmoplegia 
have persisted. 

Endocrine eye lesion in patients without 
thyrotoxicosis. During the same period that 
the previous group of 165 thyrotoxic pa- 
tients were being studied, 16 patients who 
did not show evidence of hyperthyroidism 
were examined because of ocular changes 
similar to those of the endocrine eye lesion 
associated with Graves’ disease. Several 
points are immediately outstanding when 
comparing these patients to those with thy- 
rotoxicosis. 

Werner's test. Fourteen of the 16 patients 
failed to show a normal suppression of I*** 
uptakes after tri-iodothyronine (positive 
Werner’s test) suggesting an endocrine ab- 
normality. 

Unilateral changes. Endocrine eye lesions, 
which were predominately unilateral, were 
usually confined to this nontoxic group of 
patients. Patients in this category were ob- 
served to have differences as great as 8.0 
mm. between ©.D and O.S, while as prev- 
iously stated, none of the thyrotoxic patients 
showed a difference greater than 2.5 mm. 
Not only is the proptosis unilateral but fre- 
quently all the ocular changes are seemingly 
limited to one eye. However, the appar- 
ently “uninvolved eye” may show an exoph- 
thalmometric reading greater than normal 
even though other components of the eye 
lesion are lacking in this eye. In all, nine of 
the 16 patients showed changes essentially 
confined to one eye. 

O phthalmo plegia in this group of patients 
was usually more severe than in patients with 
thyrotoxicosis. However, it is interesting to 
note that in some instances an eye could 
protrude 6.0 mm. without any gross evi- 
dence of impaired motility. Seven patients 
of this nonthyrotoxic group showed evidence 
of extraocular muscle paresis. 

Unilateral lid retraction was a common 
finding in patients with a positive Werner’s 


test and did not necessarily correlate with 
the amount of proptosis. In the nontoxic pa- 
tient with unilateral exophthalmos, lid re- 
traction and ophthalmoplegia frequently are 
the major points of concern both from a cos- 
metic and symptomatic standpoint. In at- 
tributing unilateral exophthalmos to endoc- 
rine dysfunction, the Werner's test can be 
extremely helpful. In the absence of a posi- 
tive Werner’s test, many other causes of 
unilateral proptosis must be excluded and 
sometimes the diagnosis can only be made by 
evaluating the response to therapy. 

The endocrine eye lesion can occur bilat- 
erally in patients without evidence of Graves’ 
disease, as illustrated in Case 5, Figure 5. 
In fact, this patient displayed the most se- 
vere complications of the endocrine eye le- 
sion seen in the entire group. 

Case 5 

A detailed past history was unobtainable from 
this 60-year-old man (fig. 5). He was first seen 
with marked bilateral chemosis, proptosis, perior- 
bital edema and generalized reduction in ocular 
motility. Clinical and laboratory evidence for thy- 
rotoxicosis was negative. The exact duration of his 
disease was unknown. He had developed a corneal 
ulcer with perforation, O.S. Immediate bilateral 
orbital decompressions were done, and the post- 
operative appearance is illustrated in Figure 5. In 
spite of this, the marked orbital congestion per- 
sisted. He was placed on diuretics and given con- 
densation shields with little change in his clinical 
condition. Pituitary radiation was then begun, and 
he was given a total dose of 4,000 r. Improvement 


Fig. 5 (Schultz, Hamilton and Braley). A 60- 
year-old man without evidence of thyrotoxicosis 
following orbital decompressions for endocrine ex- 
ophthalmos. 
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began to occur approximately four weeks after 
radiation was begun and he has gradually improved 
to the present time. 

DiIscUSSION 

The incidence of ocular signs and symp- 
toms in Graves’ disease will be encountered 
in approximately 75 percent of patients with 
this disorder. Approximately one third of 
these patients will have symptoms of definite 
clinical significance and about 10 percent will 
have serious eye complications. Control of 
thyrotoxicosis can be expected to alleviate 
the ocular signs and symptoms in 90 percent 
of patients and improvement may occur in 
many of the remainder. A small percentage 
of patients will develop more serious ocular 
complications after I'** but we discovered no 
means of predicting which patients will be 
so affected. 

Ophthalmoplegia in this group of pa- 
tients was the most significant residual dis- 
ability encountered. Periorbital swelling is 
usually significantly reduced with control of 
thyrotoxicosis and further reduction fre- 
quently occurs with time alone. 

Proptosis either is unaffected or increased 
after the use of |'*' and even in cases where 
increases are considerable, the patient is fre- 
quently without complaints. This finding 
suggests that too much emphasis has been 
placed on the proptotic component of the en- 
docrine eye lesion as an index of the sever- 
ity of the eye disorder. Although corneal ul- 
cerations and isolated instances of optic nerve 
damage can occur, in relation to proptosis, 
these complications are extremely rare in 
thyrotoxic patients treated with I'**. Like- 
wise, permanent objective changes in visual 
function were rare in thyrotoxicosis but 
transient reduction in central acuity was a 
common subjective complaint. 

Lid retraction was observed to persist in 
some cases long after control of thyrotoxi- 
cosis, suggesting that it is not a direct result 
of toxicity. The components of the endo- 
crine eye lesion, which have been discussed, 
can occur singly or in any combination and 


with all degrees of severity. They can be 
present both in patients with and without 
thyrotoxicosis. It seems unreasonable, there- 
fore, to classtfy any patient with exophthal- 
mos as being a pure thyroid or pure pituitary 
type, and it is unlikely that a single cause 
will be found for any of these components. 

The disappearance of ophthalmoplegia in 
50 percent of thyrotoxic patients who are 
treated with I*** suggests that the hyper- 
functioning thyroid gland plays a direct role 
in this component of the eye lesion. Oph- 
thalmoplegia has in many previous reports 
been considered a feature of the “pituitary 
type” of exophthalmos. It is interesting that 
a significant percentage of patients with 
ophthalmoplegia have associated skeletal 
myopathy. 

The presence of pretibial myxedema in 
thyrotoxicosis, while rare, nevertheless sug- 
gests that such a patient ts more likely to 
have serious ocular complications which will 
be less likely to respond to I**. 

Patients without thyrotoxicosis who pre- 
sent a clinical picture similar to the endo- 
crine eye lesion frequently have predom- 
inately unilateral disease and a high in- 
cidence of ophthalmoplegia. While this may 
imply that pituitary dysfunction is playing 
a dominant role, these patients will fre- 
quently show a positive Werner’s test. Even 
without evidence of thyrotoxicosis, endocrine 
dysfunction should be suspected in cases of 
unilateral proptosis with ophthalmoplegia. 
This consideration may in some instances 
save extensive and unnecessary neurosurgi- 
cal explorations. 

Detailed management of the endocrine eye 
lesion must be individualized. There are, 
however, some general procedures which 
we have followed in treatment of patients 
suspected of endocrine eye disease. |'*' up- 
takes, protein-bound iodine, basal metab- 
olism rate and serum cholesterol values are 
obtained along with orbital and skull X rays 
in many cases, Examination is done by both 
an ophthalmologist and an internist, The pa- 
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tient is carefully examined for evidence of 
corneal changes, field loss, increase in intra- 
ocular pressure, and muscle paresis, and for 
clinical evidence of hyperthyroidism. 

If the patient has thyrotoxicosis, we be- 
lieve the first and most important step in the 
management of the eye lesion is to control 
the hypermetabolism with I***. This ap- 
proach is also used in other centers.’ If the 
laboratory values do not support a diagnosis 
of thyrotoxicosis, the patient is given tri- 
iodothyronine for five to 10 days and repeat 
I**!-uptake studies are obtained. Failure of 
physiologic suppression of the I’** uptake ts 
regarded as evidence of endocrine dysfunc- 
tion. Frequently such patients will show 
clinical signs of hypermetabolism. Such pa- 
tients may show improvement of the eye le- 
sion following a therapeutic dose of I'**. In 
several of these cases, however, we have 
continued the tri-iodothyronine for a period 
of several weeks. The rationale being that 
normal pituitary suppression is lacking and 
that tri-iodothyronine may help. In such pa- 
tients we have observed some improvement, 
but the number of cases is too small and the 
response too inconsistent to permit analysis. 
Likewise, in some instances we have pre- 
scribed tri-iodothyronine for patients who 
have only proptosis and a positive Werner's 
test but who lack clinical signs of hyper- 
thyroidism. Regression of proptosis has been 
observed in some of these cases. 

In the acute congestive forms of the en- 
docrine eye lesion, or in those rare cases 
where proptosis and chemosis progress to 
the extent that corneal damage occurs or is 
impending, we have resorted to pituitary 
radiation. The dose being in the range of 
4,000 to 5,000 r. This has been employed in 
all but one case to patients in the nontoxic 
group. Progression of the disease has been 
halted in almost all instances but sudden im- 
provement or return to normal has not been 
noted. Supportive therapy may be of consid- 
erable help in this severe group. This consists 
of the use of diuretics, elevation of the head 
at night, lid adhesions, and wearing of con- 


densation shields over the eyes, as well as as- 
suring attainment of a euthyroid state. If 
gradual improvement with conservative 
measures is not observed, we will then con- 
sider pituitary radiation. 


SUMMARY 


1. This paper reports the incidence of 
ocular signs and symptoms in 165 patients 
with thyrotoxicosis and emphasizes that clin- 
ically similar findings can occur in patients 
without laboratory evidence of hypermetab- 
olism. 

2. The aggregate of ocular complications 
observed has been called the endocrine eye 
lesion and consists of four basic compo- 
nents: (a) proptosis, (b) ophthalmoplegia, 
(c) periorbital swelling, (d) lid retraction. 

3. The amount of proptosis is not a re- 
liable index of the severity of the eye dis- 
ease and frequently may represent the more 
asymptomatic component. 

4. The ocular symptoms most commonly 
noted are burning, scratching, tearing, di- 
plopia, and transient changes in_ visual 
acuity. These symptoms appear to be re- 
lated primarily to components other than 
proptosis, 

5. Of the 165 patients with thyrotoxico- 
sis who were treated with 1***, 120 originally 
had one or more components of the endo- 
crine eye lesion and were symptomatic. The 
eye lesion was clinically judged to be mod- 
erate to severe in about one half of the pa- 
tients affected. 

6. After control of thyroid function ocu- 
lar symptoms were improved or eliminated 
in 90 percent of patients. This alleviation of. 
symptoms correlated in time with reduction 
in eye signs other than proptosis. Proptosis 
increased 1.5 mm. or more in 50 percent and 
remained the same in approximately 40 per- 
cent of the patients. 

7. The average exophthalmometric read- 
ing in toxic patients with eye signs was 17.5 
mm. compared to 14.7 mm. in toxic patients 
without ocular complications, The maximum 
increase in proptosis was 8.0 mm. However, 
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the maximum difference between O.D and 
O.S at any one time did not exceed 2.5 mm. 
in patients with thyrotoxicosis. 

8. The sex incidence of thyrotoxicosis 
was observed to be five females to one male. 
However, the percentage of men and women 
who developed the eye lesion was nearly 
the same (71.6 percent and 71.5 percent re- 
spectively ). 

9. Lid retraction may persist after con- 
trol of thyrotoxicosis. 

10. Gross ophthalmoplegia was observed 
in 14 percent of all the thyrotoxic patients 
and complete recovery of muscle function 
was observed in 50 percent when thyrotoxi- 
cosis was controlled. 


11. Patients who displayed skeletal myop- 


athy had a higher incidence of eye signs 
and a much higher incidence of ophthal- 
moplegia. These patients also showed poor 
recovery after control of toxicity. 

12. All patients with pretibial myxedema 
showed eye signs which were usually severe 


and responded poorly to treatment. 

13. A small group of nonthyrotoxic pa- 
tients presenting clinically similar eye find- 
ings is reported. These patients showed: 
(a) A high percentage of unilateral disease, 
whereas the thyrotoxic patient almost al- 
ways has bilateral involvement. Differences 
in exophthalmometric readings between O.D 
and O.S. were as much as 8.0 mm. (b) Oph- 
thalmoplegia was a frequent complication. 
(c) A positive Werner’s4ést suggesting en- 
docrine dysfunction was found in 87.5 per- 
cent, 

14. A brief outline of clinical manage- 
ment of the endocrine eye lesion is pre- 
sented. 

University Hospitals. 


Since this paper was submitted, it has come to the 
authors’ attention that similar observations have 
been reported by R. M. Day, Tr. Am. Ophth. Soc., 
57:572, 1959, which are also in agreement with re- 
sults reported by H. E. Hamilton, E. L. DeGowin, 
and R. O. Schultz, J. Lab. & Clin. Med., 52:817 
(Nov.) 1958. 
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COLISTIN IN PSEUDOMONAS INFECTION* 


REPORT OF A SUCCESSFULLY TREATED CASE 


Dan M. Gorpvon, M.D., ann Jonn M. McLean, M.D. 
New York 


Pseudomonas (pyocyaneous) aeruginosa 
is probably the most feared of all ocular in- 
fectious agents. Any drug which offers hope 
of successfully combating this dread organ- 
ism is a welcome addition to our antimicro- 
bial armamentarium. For this reason, we are 
reporting a single case of pyocyaneous in- 


* From the New York Hospital—Cornell Univer- 
sity Medical Center. Colistin is the generic name of 
the antibiotic Colymycin® (American) and Coli- 
mycin (Japanese). 


fection successfully treated with colistin 
(Colymycin®) in the hope of stimulating 
further studies in human beings with this 
antibiotic. 

Colistin is a new antibiotic isolated 
from the micro-organism Aerobacillus coli- 
stinus. It is effective against a wide range of 
gram-negative organisms and moderately so 
against some gram-positive ones. The anti- 
microbial spectrum includes Salmonella, Es- 
cherichia, Pseudomonas, Brucella, Shigella, 
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Hemophilea, Spirillea, Micrococci, and Pro- 
teus. Aqueous solutions are stable within the 
range of pH 2.0 to 10, though the acid re- 
gion is preferable. 

In June, 1958, Henry Allen told one of 
us (D. M. G.) that three cases of ocular 
Pseudomonas infection had been success- 
fully treated with the Japanese antibiotic, 
Colimycin, at Massachusetts Eye and Ear 
Hospital. Following this conversation, at- 
tempts were made to obtain a supply of this 
drug, and eventually some was received 
from Japan through the courtesy of Dr. 5. 
Noyori. Later an opportunity arose to try 
Colimycin on a proved case of Pseudomonas 
infection which had not been treated previ- 
ously with any other antimicrobial. It is our 
understanding that, while the three successes 
referred to had undoubtedly been effected by 
Colimycin, the issue had been clouded some- 
what by previous use of other antimicrobials. 


CASE REPORT 
Only the relevant details will be given in 
the following case report: 


Mr. A. C., aged 72 years, had had several attacks 
of dendritic keratitis in his left eye since 1910, leav- 
ing his cornea badly scarred. There had been a con- 
comitant severe uveitis. On December 6, 1958, he 
had a successful, uncomplicated partial lamellar 
keratoplasty (J. M. Mc.) for threatened rupture of 
a descemetocele. The resultant vision was only hand 
movements, and anterior and posterior synechtas 
which had been present before operation remained. 
This transplant had been planned as a structural op- 
eration, to be followed later by a penetrating one for 
visual purposes. Following this, the patient went to 
Florida, where the eye again began to trouble him. 

He was seen on March 7, 1959, by Dr. D. Kasner, 
who found a bullous keratopathy with no evidence 
of infection. The patient was placed on topical hydro- 
cortisone and scopolamine with relief of symptoms 
and paling of the globe. On April 10, 1959, there 
was another similar attack which was again treated 
with the same medication. He was seen here on 
April 13th with ulceration of the graft plus severe 
uveal reaction. A culture was positive for Pseudo- 
monas aeruginosa. 

On April 15, 1959, when he was started on treat- 
ment with Colimycin, the picture was one of a ma- 
lignant corneal ulcer with a massive hypopyon. There 
was no light perception. There was no history of 
trauma. It is postulated that one of the bullae had 
ruptured and become contaminated. 


He was given a topical solution of 500,000 units © 


of Colimycin dissolved in 7.5 cc. of sterile water to 
use as eyedrops as often as possible at home. This 


meant several times an hour the first several days. 
The patient was given an intramuscular injection of 
500,000 units of Colimycin. This was repeated two 
days later. Recentt information indicates that these 
two single intramuscular injections were unlikely to 
achieve sufficiently high blood and tissue levels to 
affect the inflammatory process. 

When the patient was seen on the third day, there 
was definite improvement which continued through- 
out the course of therapy. On the fifth day he stated 
that he had had severe pain the preceding two days. 
His eye was pale but the tactile tension was “mushy.” 
Two days later (April 22nd) the tactile tension 
was recorded as “normal to touch,” and the vision 
was “light perception and projection with question- 
able recognition of hand movements.” At this time 
the concentration of the Colimycin eyedrops was de- 
creased to 500,000 units in 15 cc. of water. 

Colimycin therapy was discontinued on May 7, 
1959. At that time vision was recorded as “hand 
movements.” The graft was edematous but not bul- 
lous, preventing examination of the fundus. The 
peripheral surrounding cornea was clear with an old 
iris adhesion to the endothelial surface. The result is 
an amazing one as attested by the photographs of this 
case (figs. 1-4), especially since the chief reliance 
was upon topical therapy. 


SUMMARY AND DISCUSSION 


A case of Pseudomonas infection of the 
cornea with accompanying hypopyon suc- 
cessfully treated with colimycin is reported 
in the interest of publicizing the availability 
of this drug for clinical trial in ocular Pseu- 
domonas infection. The last previous case 
of intraocular infection seen by one of us 
(D. M. G.) resulted in enucleation despite in- 
tensive parenteral, topical, and intraocular 
polymixin B therapy. 

In retrospect we feel that subconjunctival 
injections of colimycin (50,000 to 100,000 
units in water) might have been attempted, 
although it is doubtful if this would have 
been more successful. In intraocular infec- 
tion following surgery, this should certainly 
be utilized along with irrigation of the ante- 
rior chamber with a solution of approxi- 
mately 100,000 units per cc. 

441 East 68th Street (21). 

525 East 68th Street (21). 


FooTNOTE 
Emergency supplies of colistin (Colymycin®) can 
be obtained from Dr. John J. Pepper of Warner- 
Lambert Research Laboratories, Morris Plains, New 
Jersey. 


* Personal communication, Dr. John J. Pepper. 
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Figs 


|-4 (Gordon and Mclean). Colimycin in Pseudomonas 
Fig. |. Day of initial treatment 
Fig. 2. Twelfth day of Colimycrr 
Fig. 3. One weck after cessation Colimycir 
Fig. 4. Two weeks a‘ter cessation Colimycin 
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BIOPSY OF THE TRABECULAR MESHWORK* 


In 50 CASES OF CHRONIC PRIMARY GLAUCOMA 


H.-H. Uncer, M.D., anp J. Ronen, M.D. 


Freiburg im Breisgau, Germany 


Tissue disks obtained by Elliot’s trephin- 
ing operation may be used as a biopsy ma- 
terial (Unger, 1956, 1957). By this method 
we examined the trabecular meshwork of 
more than 50 glaucomatous eyes. 

With this paper we continue our studies 
on the morphology and pathology of the 
trabecular meshwork in the human eye 
(Rohen and Unger), and on the structure 
of the inner wall of Schlemm’s canal ( Unger 
and Rohen). Fundamental results about the 
cause of increased resistance to aqueous out- 
flow are still lacking. 

We have recently demonstrated that, in 
cases of absolute glaucoma,’ there are two 
places within the meshwork where morpho- 
logic alterations may originate: 

1. On the ground substances (glass mem- 
brane) enveloping the central core of the 
trabecular beams (enormous thickening of 
these substances, loss of the usual staining 
affinity, decrease of reactivity to peroidate, 
and so forth). 

2. On the inner wall of Schlemm’s canal 
(alterations of a degenerative nature, cir- 
cumscript cellular proliferations). 

Biopsy material now gives us the oppor- 
tunity to examine early and less progressive 
glaucomas in tissues which are unchanged 
by autolysis. We used the same methods for 
histologic preparation as described in our 
previous papers. From 150 to 200 sections 
of each Elliot trephination (corneoscleral 
disk) were examined, a total of over 10,000 


* From the Department of Ophthalmology, Uni- 
versity of Freiburg im Breisgau, Director: Prof. 
Dr. W. Wegner, and the Institute of Anatomy, 
University of Mainz, Director: Prof. Dr. A. Dabe- 
low. 

t Rohen, J., and Unger, H.-H.: Zur Morphologie 
und Pathologie der Kammerbucht des Auges. Verl. 
d. Akad. d. Wissensch. u. d. Lit., Mainz, Verlag 
Franz Steiner, Wiesbaden, 1959. 


sections. Table 1 shows the clinical data and 
the histologic findings. 

So far we have obtained Elliot’s trephina- 
tions from 140 eyes; 58 disks contained a 
small part of Schlemm’s canal and the adja- 
cent meshwork ; 82 showed only Descemet’s 
membrane and the top of the trabeculae 
joining the deep corneal lamellae. The latter 
were unfit for our investigations. 

Our report refers to 50 patients (24 eyes 
with chronic congestive glaucoma, 34 eyes 
with simple glaucoma; eight patients have 
had operations on both eyes). 

Out of 20 patients with chronic congestive 
glaucoma only 10 had glaucomatous atrophy 
but these 10 were not quite identical with 
those who had an altered meshwork. Seven 
had an extensive loss of visual functions. 
The average age was less than in the cases 
with simple glaucoma. 

In contrast to that, 21 out of 34 eyes with 
simple glaucoma showed glaucomatous atro- 
phy but 25 eyes had an acuity which was 
better than 5/10. In only one case were 
heavy histologic alterations combined with 
nearly normal clinical data. On the other 
hand, two eyes with progressive glaucoma 
had an unchanged inner wall of Schlemm’s 
canal and unchanged trabeculae within the 
trephined region of the filtration angle. Of 
all those with simple glaucoma only six pa- 
tients (44, 51, 56, 64, 78 and 81 years of 
age) had an unaltered meshwork. 

We got the impression that our biopsy re- 
sults may be divided into different phases 
but we can only give some descriptive ex- 
amples drawn from our research. Each ex- 
ample represents a group of exactly the same 
or nearly similar alterations: 

1. Thickening of the trabecular glass 
membranes with or without intertrabecular 
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TABLE 1 
CLINICAL DATA AND HISTOLOGIC FINDINGS 


YJOMYSapy jO UOT) 
LY 


aay 
S 
| 


| 


SIMPLE GLAUCOMA. 


pouayoryy [eu 
“PD “TYPS JO + ++ 
< + 444444 | 
PIAA JO | ++ +4+4++ +44 
5 +++ | 
| = 
| jo Aydony | ++ +4+4+4+ +44) 
jo Burddny | | 
| 
| 


+ 
| +++ +4+4++4+4++° +4 


EEE $4444 


+ 

+ 

+4+4+4+4+4+4+4+4++ 

aa 46464404 464 C4 ‘Ssss 

MMMM MMMMMMMMMMMM MMMM MMMM MMMM 


Or OF OF Or Or Or Or Or Or OF Or OF OF OF Or OF "H "H OF O "H O OF O OF 


; small narrowing of nasal field. 


; center spared. 


+ =blind spot enlarged, Bjerrum skotoma 


+-+ =loss of nasal field; Bjerrum scotoma 


+++ =extensive field loss. 
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Fig. 1 (Unger and Rohen). Medium-power view of 10 selected sections through Elliot trephinations, 
showing different phases of glass-membrane changes with or without intertrabecular adhesions. (Stieve, 
hematoxylin-eosin. ) 
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Fig. 2 (Unger and Rohen). Medium-power view of 10 selected sections through Elliot trephinations, 
showing changes at the inner wall of Schlemm’s canal. Slight multiplication of endothelial cells, excessive 
tumorlike proliferation and degenerated tissue in compact form. (Stieve, hematoxylin-eosin.) 
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Fig. 3A (Unger and Rohen). Visual fields in Case 105, E. A., 2, aged 72 years, simple glaucoma. 


adhesions and conglutination of lamellae. If 
synechias have set in, they are first seen in 
the vicinity of Schlemm’s canal. Then the 
outermost interstices are narrowed or ob- 
structed (figs. 1, 3B, and 3C). 

2. Circumscript proliferations of endo- 
thelial cells in the inner wall area of the 
canal of Schlemm (fig. 2). At least two 
types of cells can be noted there: 

a. Cells with plump, pale nuclei which ap- 
pear to be enlarged. These cells are to be 
found more often with proliferative altera- 


><> 


tions of the inner wall of Schlemm’s canal. 

b. Cells with dark nuclei of various 
shapes. 

There were four disks from Elliot tre- 
phinings in our material with excessive cir- 
cumscript proliferations (figs. 4B and 4C). 

3. Gradual disintegration, hyalinization 
and loss of the meshwork’s normal architec- 
ture, especially in old proliferative zones. 
Most of the trabeculae are replaced by ho- 
mogeneous tissues sparse in nuclei ( fig. 2, bi- 
opsy 120). These changes are well known to 


Fig. 3B (Unger and Rohen). Case 105. Sagittal section of Elliot disk (left eye). 
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Fig. 3C (Unger and Rohen). Case 105. High-power view of trabeculae, showing swelling of the glass 
membrane. The trabecular spaces are in good condition, There is a striking circumscript thickening 
and a foamy appearance of the inner wall area of Schlemm’s canal. (Figures 3B and 3C, Stieve, hema- 
toxylin-eosin. ) 


us from previous study of absolute glau- individuals of advanced age ( Rohen and Un- 
coma. ger). 

This succession of findings (1-3) does Histologic examinations of the chamber 
not attempt to classify the pathologic phases. angle of glaucomatous eyes have been made 
It is possible that disintegration precedes by many authors. They investigated enucle- 
proliferation and vice versa. This paper is ated eyes with absolute glaucoma or tissues 
considered to be a preliminary report. from post-mortem material. In a previous 

It is impossible to state definite correlation paper (Rohen and Unger), we have dis- 
between histologic and clinical findings on cussed the findings of Tartuferi, Sarti, 
only 50 cases of glaucoma but when we con- ‘Polya, de Vries, Henderson, Greeves, Rones, 
sider the evidence in Table 1, it appears that Duke-Elder, Reese, Teng, Paton and Kat- 
pathologic changes of the meshwork occur zin, Theobald and Kirk, Frangois, Rabaey 
more frequently with simple glaucomas than and Neetens, et al. In the meantime new re- 
with congestive types and more frequently sults which refer to this subject have been 
with older glaucomas than in the early stages. reported by Kornzweig, Rohen and Unger, 
To a much lesser degree, these trabecular Kornzweig, Feldstein, and Schneider, Teng, 
findings can be present in normal eyes of Katzin, and Chi, Flocks, Kurus, et al. We 


Fig. 4A (Unger and Rohen). Visual fields in Case 124, S. H., 2, aged 77 years, simple glaucoma. 
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Fig. 4B (Unger and Rohen). Case 124. Sagittal section of Elliot disk (right eye). 


think that our findings in a certain degree are 
similar to those of Flocks (one case of early 
glaucoma), Kornzweig, et al. (seven cases 
of early glaucoma), as well as the very im- 
portant findings of Teng et al. (four cases 
of early glaucoma) as far as we can compare 
with the excellent figures given in his last 
paper. We think it is too early to speak about 
histologic findings of the meshwork as etio- 


logic factors of glaucoma. Further careful 
studies must be made. 

It is most probable that within the mesh- 
work, the main impediment to aqueous out- 
flow is represented by the inner wall of 
Schlemm’s canal. Therefore, we have a spe- 
cial interest in the pathology of this region. 

We agree with Vail that the pathologic 
findings of the trabecular meshwork in cases 


Fig. 4C (Unger and Rohen). Case 124. High-power view of Schlemm’s canal. Trabecular glass mem- 
branes are slightly thickened. There is a tumorlike proliferation of endotheliu 
inner wall. (Figures 4B and 4C, Stieve, hematoxylin-eosin. ) 
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of simple glaucoma are of a degenerative na- 
ture. They may contribute to the increase of 
resistance to the aqueous circulation, thus 
making glaucoma worse. 


CONCLUSION 


Fifty-eight corneoscleral disks of Elliot 
trephinings (from 50 patients) have been 
examined for histologic alterations of the 
trabecular meshwork with early and _ less 
progressive glaucoma (chronical congestive 
glaucoma: 24 eyes; simple glaucoma: 34 
eyes ). 

Especially in progressive cases of simple 
glaucoma two types of biopsy alterations can 
be observed: 
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1. Changes of the glass membrane of the 
trabeculae, with or without intertrabecular 
adhesions. 

2. Chianges of the inner wall of Schlemm’s 
canal with or without circumscript prolifera- 
tion of endothelial cells. 

Four cases showed an excessive, tumor- 
like increase in the number of cells. In one 
case the meshwork was replaced by amor- 
phous tissues. 

These alterations are of a degenerative 
nature. It is probable that they contribute to 
the obliteration of the intertrabecular aque- 
ous passages. 


Schumannstrasse 14 
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IRIDOCORNEOSCLERECTOMY FOR GLAUCOMA* 


ConraD Berens, M.D., anpD ARNOLD S. Breakey, M.D. 


New York 
Glen Cove, New York 


Iridocorneosclerectomy, which was first 
employed over 30 years ago, combines the 
best features of the LaGrange,’ Holth,? and 
Elliot® operations, and it has seemed desir- 
able to modify the original technique only 
slightly since it was first described in 1936.‘ 

The long-range efficacy of iridocorneo- 
sclerectomy in the control of glaucoma as 
revealed by statistical studies, bears out 
earlier conclusions concerning glaucoma 
surgery, which were arrived at after observa- 
tions of the work of several distinguished 
ophthalmologists, that is, J. B. Weeks, who 
always used the Lagrange operation, R. G. 
Reese, who performed basal iridectomy and 
massage, and W. E. Wilmer and J. M. 
Wheeler who preferred the Elliot trephining 
operation, John Weeks’ long-range results 
seemed to be superior to those of the other 
three surgeons. 

The technique of iridocorneosclerectomy 
consists of punching out bits of cornea and 
sclera after splitting the cornea, thus forming 
a long wound with a serrated edge. A long 
filtering cicatrix is produced in a high per- 
centage of cases. Since the success or failure 
of an operative procedure should be based, 
whenever possible, upon careful studies over 
a long period of time, a statistical survey of 
the postoperative results and complications 
of 573*eyes following iridocorneosclerectomy 
and observed for from one to 30 years, are 
evaluated. 


INDICATIONS FOR IRIDOCORNEOSCLERECTOMY 


1. Chronic simple glaucoma (open-angle ) 
when the anterior chamber is not too shal- 
low and the angle is not too closed. 


*From the Department of Ophthalmology, New 
York University Post-Graduate School of Medicine, 
and the Department of Research, New York As- 
sociation for the Blind. Read in part before the 
Societe Tunisienne d’ophthalmologie, Tunis, North 
Africa, May, 1959. Aided by a grant from The 
Ophthalmological Foundation, Inc. 
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2. Secondary glaucoma, in which it may 
be advisable to combine other procedures 
such as cyclodialysis, cycloelectrolysis® or in- 
clusion of one or both pillars of the iris or 
merely a section of the base of the iris,* 
which is_ readily accomplished through the 
long wound, 

3. Glaucoma following cataract extraction, 
usually combined with iris inclusion, al- 
though a peripheral iridectomy may suffice 
if the pupil is blocked by vitreous. 

4. Acute angle-closure glaucoma when the 
eye is relatively free from congestion and 
especially when it has been possible to lower 
tension preoperatively but retardation of 
aqueous outflow is suggested following bi- 
lateral simultaneous bulbar compression.’ 

5. Glaucoma associated with developing 
cataract, when a narrow complete iridectomy 
is usually indicated. 

6. Angle-closure glaucoma in the late 
stages when synechias are numerous and out- 
flow is severely impaired. 


CONTRAINDICATIONS 


1. Buphthalmos, and especially when the 
sclera is thin, 

2. Newly formed vessels on the iris, as 
in rubeosis irides in diabetes. 

3. Atrophy of the conjunctiva and Tenon’s 
capsule, although Tenon’s capsule may be 
transplanted in some cases. 


PREOPERATIVE PREPARATIONS 


1. Attempt to remove or raise resistance 
to chronic infections. 

2. Retrobulbar hyaluronidase and procaine 
(four percent) and possibly Diamox to lower 
tension if it is not controlled well by miotics. 


TECHNIQUE OF IRIDOCORNEOSCLERECTOMY 


1. A straight or slightly curved (concavy- 
ity toward the cornea) conjunctival incision, 
15 mm. in length, is made 10 mm. from the 
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limbus. The injection of procaine and epi- 
nephrine under Tenon’s capsule facilitates 
dissection of the flap. 

2. The flap is dissected from the under- 
lying sclera down to the cornea using Stevens 
scissors, but attempting to avoid cutting the 
episcleral vessels. The extremities of the in- 
cision should not be closer than eight mm. 
from the limbus (fig. 1). All bleeding should 
be controlled by means of the Hildreth 
cautery (fig. 1 insert) and the sclera im- 
mediately posterior to the proposed incision 
should be well blanched with the cautery. 
We believe that this precautionary measure 
against hemorrhage may be one reason for 
the high degree of success of certain glau- 
coma operations, as noted by Scheie.* 

3. The conjunctival flap is drawn down- 
ward as the cornea is dissected into layers 
with a special keratome dissector, using a 
side-to-side movement, extending 1.0 mm. 
into the cornea (fig. 2). A Tooke corneal 
splitter (fig. 2-A) or Lungsgaard knife (fig. 
2-B) may be used. 

If the anterior chamber is moderately 
shallow, a small narrow cataract knife with 
a straight back is used. If the anterior cham- 
ber is: more shallow, a special curved glau- 
coma knife’ is safer. This produces a 


Fig. 1 (Berens and Breakey). A 
slightly curved or straight conjunc- 
tival incision, 15 mm. long is made 
10 mm. above the limbus. Procaine 
and epinephrine solution injected 
under Tenon’s capsule facilitates 
dissection of a thick flap. (Insert) 
Bleeding is controlled with the 
Hildreth cautery and the sclera im- 
mediately posterior to the proposed 
incision is blanched with the 
cautery. 


straighter incision on the curved surface of 
the eyeball (fig. 2-C). In making the inci- 
sion, the eye is fixed by grasping the sclera 
below the counterpuncture of the proposed 
line of incision with special curved forceps*® 
or Elschnig forceps. The knife enters the 
sclera 1.5 mm. from the limbus and is di- 
rected slightly downward. When the anterior 
chamber is entered, the knife is passed hori- 
zontally across the anterior chamber and the 
counterpuncture is made to emerge from the 
sclera 1.0 mm, from the limbus (fig. 2-C). 
The knife is repeatedly rotated slightly to 
allow the aqueous to escape slowly and then 
the incision is completed, producing a wound 
5.0 mm. in length. A scleral flap 1.5 to 2.0 mm. 
in diameter is made accurately by turning the 
blade forward as the knife is drawn upward. 

If the anterior chamber is extremely shal- 
low, a slanting incision is made into the an- 
terior chamber near the lower limbus with a 
small Ziegler or narrow cataract knife, previ- 
ously dipped in methylene blue. A scratch 
incision is then made with a keratome 1.5 
mm. posterior to the limbus, usually centered 
slightly nasal to the vertical meridian. 

4. A hollow-ground angular keratome"’ 
may be used, as was first practiced, if the 
chamber is deep. The patient is directed to 
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Fig. 2 (Berens and Breakey). The cornea is split to a depth of 1.0 mm. with a keratome dissector. A 
Tooke corneal splitter (A) or Lunsgaard knife (B) may be used. If the anterior chamber is moder- 
ately shallow, a curved narrow glaucoma knife is used in making the scleral section. The blade is passed 
horizontally across the anterior chamber with a scleral puncture and counterpuncture made 1.5 mm. 
from the limbus (C). A hollow ground keratome may be used if the anterior chamber is deep (D). 


look downward, and the eye is held in this 
position with fixation forceps applied to the 
inferior rectus. The incision is made be- 
ginning 1.5 mm. above the limbus and ex- 
tending into the anterior chamber until a 
wound approximately 5.0 mm. long is ob- 
tained (fig. 2-D). Withdrawal of the kera- 
tome against one edge of the wound should 
be made with care, with the tip tilting for- 
ward to prevent the iris from prolapsing into 
the wound, or injury to the lens or cornea. 

5. After making the incision with a kera- 
tome or glaucoma knife, if prolapse of the 
iris occurs, an attempt should be made to re- 


place it gently with a spatula by pressing on 
the iris through the conjunctiva, and by irri- 
gation. If reposition is not accomplished 
easily, a spatula will exclude the iris from 
the wound while the scleral punch is being 
used. 

6. The extremities of the scleral wound 
are extended to the limbus with Stevens 
scissors, making a narrow opening approxi- 
mately 5.0 mm. (fig. 3). 

7. Corneosclerectomy with a special punch 
(fig. 4) is performed as follows: While hold- 
ing the conjunctival flap down with a cotton- 
wound saline moistened applicator, the sclera 
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and cornea are clipped deep within each 
angle with the Berens scleral punch after 
passing the lower blade into the anterior 
chamber. The remaining lip of the scleral 
flap is clipped away leaving a serrated edge 
(fig. 3-A). If a punch is not available, the 
scleral lip of the wound may be grasped with 
forceps and excised with curved scissors, 
but this type of incision has a greater tend- 
ency to close and does not produce a long 
filtering wound. 

8. PERFORMING THE IRIDECTOMY. The iris 
is made to prolapse by irrigation or by pres- 
sure on the cornea, or is grasped with iris 
forceps and drawn outward until it may be 
seized. To avoid injuring the lens, the an- 
terior chamber should not be entered with the 
forceps. A broad two-cut basal iridectomy is 


Fig. 4 (Berens and Breakey). Iridocorneosclerec- 
tomy punch (Berens). 


Fig. 3 (Berens and Breakey). In- 
cisions are made toward the cornea 
at the extremities of the scleral 
wound. (A) The sclera and cornea 
are clipped deep within each angle 
with a special scleral punch, pro- 
ducing a serrated wound. 


made if a cataract is developing or inflam- 
mation is feared, or has been present ; other- 
wise a peripheral iridectomy is performed 
(fig. 5 insert). 

a. In order to perform a complete iridec- 
tomy, after the first radial cut is made, as 
close to the forceps as possible, with 
deWecker scissors, the iris is gently torn 
from the ciliary body by traction forward and 
toward the uncut side. The second cut is then 
made (fig. 5), while the base of the blades 
rest on the corneoscleral wound and the tips 
of the blades are as close as possible to the 
forceps. 

b. The iris pillars are replaced by irrigat- 
ing the anterior chamber with Hanks’ bal- 
anced salt solution while gently stroking the 
cornea over the pillars. (From tissue culture 
work by Girard,* the use of normal saline 
as an irrigation solution is contraindicated. 
It was found to produce toxic changes on 
corneal endothelium grown in tissue culture. 
When injected into the anterior chamber in 
rabbit's eyes, normal saline produced mild 
iridocyclitis. Hank’s balanced salt solution 
was found to be less injurious. ) 


* Personal communication, 1959. 
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Fig. 5 (Berens and Breakey). A 
broad, two-cut basal iridectomy is 
- made if a cataract is developing or 
inflammation is feared or has been 
present. Peripheral iridectomy 
is performed unless contraindicated. 


c. In secondary glaucoma and glaucoma 
following cataract extraction, an iris pillar 
may be incarcerated in one or both angles 
of the wound. In a few cases, the central 
part of the iris root has been incarcerated, 
leaving a round pupil. 

9. If the conjunctiva is thin, only a nar- 
row sclerectomy is performed, and a flap of 
Tenon’s capsule is dissected from the area 
near the superior rectus, partially freed and 
drawn downward by two double-armed 


(6-0) black silk sutures. The flap is attached 
to the episcleral tissue close to the limbus 
on each side of the wound (fig. 6), and the 
sutures are passed through the flap and tied 
externally. This procedure may also be ap- 
plied to insure a thick flap in other opera- 
tions where subconjunctival filtration is de- 
sired, that is, in trephining, iridencleisis, 
iridosclerectomy and flap sclerotomies. 

10. The conjunctival wound is closed with 
a running centrally locked double-armed 5-0 


Fig. 6 (Berens and Breakey). If 
the conjunctiva is atrophic, a nar- 
row sclerectomy is performed and 
a flap of Tenon’s capsule is dis- 
sected from the area near the su- 
perior rectus, partially freed and 
drawn downward by two double- 
armed sutures. The flap is anchored 
to the episcleral tissue close to the 
limbus on each side of the wound. 
(A) The conjunctival wound is 
closed with a running centrally 
locked double-armed 5-0 plain cat- 
gut suture and the wound edges ap- 
proximated with forceps except at 
the extremities. 


49 
4 


50 CONRAD BERENS AND ARNOLD S. BREAKEY 


plain catgut suture. If the conjunctiva is 
atrophic, silk may be used. The double-armed 
suture is first introduced and tied in the 
center of the wound and then the lateral 
wound is closed with a running stitch. The 
ends of the suture are locked at the extremi- 
ties (fig. 6-A). The anchored ends are placed 
slightly above the highest point of the con- 
junctival incision in order to draw the con- 
junctiva upward. After drawing the suture 
tight, the wound edges are approximated 
with forceps except at the extremities. 

11. A grooved spatula is inserted at one 
angle of the wound while the anterior cham- 
ber irrigator, filled with Hanks’ balanced salt 
solution is inserted in the opposite angle. The 
blood and fibrin are irrigated from beneath 
the flap (fig. 7). A minimum amount of the 
solution is allowed to remain under the flap 
to balloon it forward and possibly restore the 
anterior chamber when under pressure of the 


eyelids. If the anterior chamber is unusually 
shallow, a blunt 28 gauge hypodermic needle 
is introduced through the previously made 
corneal wound near the limbus below, and a 
small bubble of air is injected ** (fig. 7A-B). 
Approximation of the lips of the wound is 
now completed at the extremities. 


POSTOPERATIVE TREATMENT FOLLOWING 
IRIDOCORN EOSCLERECTOMY 


The palpebral fissure is filled at the medi- 
al canthus with an antiseptic ointment and 
atropine sulfate (one percent) 1s placed in 
the conjunctival cul-de-sac. A light dressing 
and a Ring’s mask are applied with an open- 
ing before the sound eye. 

The patient is placed in bed with head and 
torso elevated to 30 degrees and is allowed to 
be up after 24 hours, routine care being 
administered. 

If in from 24 to 48 hours after operation, 


Fig. 7 (Berens and Breakey). A grooved spatula is inserted at one angle of the wound while the 
anterior chamber irrigator, filled with Hank’s balanced salt solution is inserted in the opposite angle. 
The blood and fibrin are irrigated from beneath the flap. Approximation of the lips of the wound edges 
is then completed at the extremities. (A’) Ziegler knife incision. (B) Injection of air. 
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TABLE 1 


POSTOPERATIVE RESULTS IN 573 EYES FOLLOWING IRIDOCORNEOSCLERECTOMY FOR VARIOUS 
TYPES OF GLAUCOMA OBSERVED FOR FROM ONE TO 30 YEARS 


Enu 
A. Type of of Glaucoma No. Tension* clesthen Visiont Visual Fields} 
ocedure or 

Cc. Additional Surgery | Eyes ' 2 3 4 5 — ' 2 3 , 2 3 

A. Chronic simple 436 198 19 9 (|197 
B. 91% 35% 48% | 11% | 1% 5% 3% | 39% 18% | 46% | 40% 42% | 18% 
C. 14% o 5 82% 

A. Acute 78 | 24 27 9 6 6 6 33 31 8 19 32 5 
B. 94% 31% 34% | 11% | 8% 8% 8% | 46% 43% | 11% | 34% 57% | 9% 
% 9 © 

A. Aphakic 26} 4 5 1 i) 5 7 2 12 i 2 4 
B. 95% 16% 42% | 19% | 4% 19% | 33% 9% | 58% | 14% 29% | 87% 
vd 31.5% | 42% % 

A. Secondary uveitis 28 | 1 12 2 0 i 1 18 6 11 1 
B 43% 43% | 7% 3.5% | 3.5% | 67% 11% | 22% | 43% 52% | 38% 
33% 78° 95% 
A. Absolute s| 0 2 1 1 0 0 4 0 0 
B. 25% 40% | 20% | 20% 20% 
C. 33% 
Total: Mean % $73 280 | 66 | 14 26 24 (|227 9 |223 |169 198 | 75 
B. 79% 4% 4% 111% | 2% 5% 4% | 1% 13% é | | 38% | 17% 
C. 25% 78% | 


* Tension: (1) Controlled (under 25 mm. He Schigts) without miotics; (2) with miotics; (3) tension sia tenia (over 25-35 mm. Hg); 


(4) hypotonic; (5) uncontro 


Hed. 
t Vision and ~ Visual fields: (1) Improved; (2) unchanged ; (3) decreased or lost, 


the anterior chamber is restored and the 
wound is not filtering, gentle massage of the 
eyeball is started and repeated two to three 
times daily. 

If a silk suture has been used to close the 
conjunctiva or to anchor Tenon’s capsule, 
it is usually removed on the eighth day. 


POSTOPERATIVE RESULTS FOLLOWING 
IRIDICOR NEOSCLERECTOM 


The postoperative results obtained in 573 
eyes observed for from one to 30 years are 
tabulated in Table 1. 


DISCUSSION OF TABLE 1 


A total of 573 eyes for various types of 
glaucoma, observed for from one to 30 years 
following iridocorneosclerectomy indicates 
that tension in 34 percent of the eyes was 
controlled (under 25 mm. Hg Schigtz) with- 


*The compilation of much of these data was 
made possible through the courtesy of the following 
ophthalmologists: Drs. S. L. Chamichian, R. M. 
Sturman, M. Loutfallah, J. W. Overton, B. L. 
Sheppard, and through the staffs of the New York 
Eye and Ear Infirmary, the Manhattan Eye and 
Ear Hospital, the Department of Ophthalmology 


of the University of Pennsylvania and the authors’ 
private records. 


out miotics and 44 percent with miotics for 
a total of 78 percent of the eyes controlled. 
Iridocorneosclerectomy was employed as a 
primary procedure in 79 percent and addi- 
tional surgery was required in 25 percent of 
the 573 eyes. Vision was improved or re- 
mained unchanged in 54 percent of the 
series. Of the available 439 visual fields, 73 
percent was improved or unchanged follow- 
ing iridocorneosclerectomy. 

The results of operation on 436 eyes fol- 
lowing iridocorneosclerectomy for chronic 
simple glaucoma observed for from one to 
30 years, revealed that tension in 35 percent 
of the eyes was controlled without miotics 
and 45 percent with miotics for a total of 80 
percent of the eyes controlled wader 25 mm. 
Hg Schigtz. Study of 28 eyes with glaucoma 
secondary to uveitis revealed that in 43 per- 
cent, tension was controlled without miotics 
and 43 percent with miotics for a total of 86 
percent of the eyes controlled following 
iridocorneosclerectomy. The control of ten- 
sion in 31 percent of 78 eyes affected with 
acute glaucoma without miotics and in 34 
percent with miotics for a total of 65 percent 
controlled, seems excellent considering the 
prolonged period of observation of so many 
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of the patients. The improved or unchanged 
visual acuity in 89 percent of the eyes, and 
improved and unchanged visual fields in 91 
percent of the eyes, is noteworthy. Only 16 
percent of the eyes had secondary operations. 

The incidence of enucleation in aphakic 
eyes (19 percent) seems relatively high. 
However, in two cases, the eyes were acci- 
dently traumatized (one patient injured the 
eye which had been operated upon when he 
fell out of bed, and the second was struck 
in the eye which had been operated upon by 
a door). In this series of aphakic eyes, ten- 
sion was controlled with and without miotics 
in 58 percent; 42 percent had improved or 
unchanged vision and the visual fields were 
improved or remained unchanged in 43 per- 
cent of the cases in which visual fields were 
available. 


RESULTS IN RELATION TO PERIOD OF 
POSTOPERATIVE OBSERVATION 


One of the purposes of this study was to 
learn more concerning the effect of the post- 
operative time factor on the results obtained 
following iridocorneosclerectomy. These 
cases have been divided into three groups as 
shown in Table 2. In group A, 197 eyes 


were observed for from one to six years; in 
group B, 197 eyes were observed for from 
seven to eleven years, and in group C, 179 
eyes were observed for from 12 to 30 years. 
The majority of the latter group were fol- 
lowed up to 18 years. The number of enu- 
cleations increased in the eyes observed for 
from 12 to 30 years. 


DIsCUSSION OF TABLE 2 


Iridocorneosclerectomy when used as a 
primary operation for glaucoma, usually con- 
trols tension well without further surgery, 
but, as with other filtering operations, and 
especially operations which are designed to 
reduce the secretion of aqueous, the number 
of additional operations increases with the 
years, tension is controlled in fewer eyes and 
visual acuity often gradually deteriorates. 

The cases reported in Table 2 include the 
results of 573 eyes divided into three groups 
according to the period of postoperative ob- 
servation following iridocorneosclerectomy. 
In group A, 197 eyes was observed for from 
one to six years. Only six percent required 
additional surgery and tension was controlled 
in 88 percent of the eyes (with and without 
miotics). Group B, including patients ob- 


TABLE 2 


COMPARISON OF RESULTS FOLLOWING IRIDOCORNEOSCLERECTOMY IN 573 EYES FOR 
TYPES OF GLAUCOMA OBSERVED FOR VARIOUS POSTOPERATIVE PERIODS 


| | Tension * | Enuc. Visual Acuityt 
B. Primary Surgery cc... —— Bo 
C. Additional Surgery | Eyes 1 | Evis.) 4 2 3 
Group A 497 (| 91 50 | 
1 to 6 years | | 47% 41% | 9% 1% 2% | 47% 26% | 27% 
B. 92% | 88% | 73% 
C. 6% | | 
Group B | 497 | 72 ss i272 |s |10 4 | 84 24 «| 85 
7 to 11 years | 37% 43% | 11% | 2%! $%| 2% | 43% 12% | 45% 
B. 89% | 80% | 55% 
C. 21% | | | 
Group C | 179 | 30 25 | 67 
12 to 30 years | | 17% 47% | 16% | 5% | 7% | 8% | 31% 16% | 53% 
B. 94% | | 64% | 47% 
C. 37% | | | 


* Tension: (1) Controlled (under 25 mm. Hg Schigtz) without miotics; (2) with miotics; (3) tension re- 
duced (over 25 to 35 mm. Hg); (4) hypotonic; (5) uncontrolled. 
t Visual acuity: (1) Improved; (2) unchanged; (3) decreased or lost. 


served for from seven to 11 years, shows a 
gradual reduction in the control of tension 
(under 25 mm. Hg Schigtz) in a series of 
197 eyes (80 percent controlled with and 
without miotics), and 21 percent of these 
eyes required further surgery. In group C, 
179 eyes were observed up to 30 years. Ten- 
sion was controlled in only 64 percent of the 
eyes, with additional surgery performed in 
37 percent of this group. Visual acuity also 
showed a gradual progressive reduction in 
the three groups of patients in direct relation 
to the length of postoperative observation. 


COMPLICATIONS FOLLOWING 
IRIDOCOR NEOSCLERECTOMY 


Only a minimum of complications have 
been observed following iridocorneosclerec- 
tomy in 549 retained eyes observed for from 
one to 30 years postoperatively. These are 
tabulated in Table 3. 

Many surgeons perform iridencleisis be- 
cause of the good results obtained and the 
simplicity of the surgical technique. How- 
ever, in comparing the total results of opera- 
tions on 597 eyes observed for from one to 
18 years following iridencleisis with the re- 
sults of operation on 573 eyes observed for 
from one to 30 years following iridocorneo- 
sclerectomy, it is evident that the latter pro- 
cedure controls tension better than does 
iridencleisis, over a longer postoperative 
period. Tension was controlled under 25 mm. 
Hg (Schigtz), with and without miotics, in 
46 percent of the 597 eyes following’ iriden- 
cleisis, and in 78 percent of 573 eyes follow- 
ing iridocorneosclerectomy. (Complete re- 
sults will be published later. ) 

In addition to the fact that tension was 
controlled in fewer eyes following iriden- 
cleisis as compared with iridocorneosclerec- 
tomy, the diminution of efficacy in control- 
ling tension following iridencleisis occurs 
much earlier and to a greater degree than 
that observed following iridocorneosclerec- 
tomy. 

Only a minimum of complications were 
in 549 retained eyes observed for from one 
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TABLE 3 


COMPLICATIONS FOLLOWING IRIDOCORNEOSCLEREC- 
TOMY IN 549 RETAINED EYES OBSERVED FOR 
FROM ONE TO 30 YEARS POSTOPERATIVELY 


Complication No. of Eyes 
Atrophic globes 1 
Phthisis bulbi 2 
Absolute glaucoma 6—1% 
Iritis 2 
Iridocyclitis 3 
Uveitis 4 
Vitreous prolapse 1 
Cataract (not present before surgery) 14—3% 


Hyphema (anterior chamber more than 


half full of blood) 8—1+% 
Synechias 2 
Retinal detachment 1 
Choroidal detachment (1 with flat ante- 

rior chamber corrected by air injec- 

tion and revision of wound) 3 


to 30 years. Of the more serious complica- 
tions, atrophy of the globe occurred in one 
eye and phthisis bulbi in two eyes ; hyphema, 
just over one percent; retinal detachment, 
one eye; cataract (not observed preopera- 
tively) in three percent; and absolute glau- 
coma developed in one percent of the 549 
eyes following iridocorneosclerectomy. 

One percent of the 556 retained eyes be- 
came atrophic following iridencleisis and 
phthisis bulbi occurred in an additional two 
percent. Postoperative cataract (not ob- 
served preoperatively) developed in four 
percent ; dislocation of the lens, four percent ; 
and hyphema in eight percent of this series 
of 556 eyes. Sympathetic ophthalmitis was 
reported in two eyes and severe uveitis* 
which was considered to be sympathetic oph- 
thalmitis, occurred in an additional two eyes. 


SuM MARY 


A statistical survey of 573 eyes with all 
types of glaucoma, treated with iridocorneo- 
sclerectomy and observed for from one to 
30 years, revealed that tension was controlled 
(under 25 mm. Hg Schigtz) in 34 percent 
without miotics and in 44 percent with mio- 
tics for a total of 78 percent in which the 
tension was controlled. Only 11 percent of 


* Courtesy of Dr. F. Adler. 
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597 eyes observed for from one to 18 years 
was controlled without miotics following 
iridencleisis and 35 percent with miotics, for 
a total of 46 percent in which the tension was 
controlled. 

Iridocorneosclerectomy was used as a pri- 
mary operation in 91 percent of 436 eyes 
affected with chronic simple glaucoma. Of 
these, tension was controlled without miotics 
in 35 percent and with miotics in 45 percent, 
making a total of 80 percent of the eyes in 
which tension was controlled under 25 mm. 
Hg. In 78 eyes with acute glaucoma, irido- 
corneosclerectomy was used as a primary 
operation in 94 percent of the eyes and ten- 
sion was controlled with and without miotics 
in 65 percent of this group. In 28 eyes with 
glaucoma secondary to uveitis, tension was 
controlled in 86 percent with and without 
miotics and in 26 aphakic eyes, tension was 
controlled in 58 percent (under 25 mm. Hg 
Schigtz ). 

The efficacy of filtering operations dimin- 
ishes with time, with more reoperations re- 
quired to control tension. However, follow- 
ing iridocorneosclerectomy, tension is con- 
trolled over a longer postoperative period 
with fewer secondary procedures than fol- 
lowing iridencleisis. In 197 eyes observed 
for from one to six years following irido- 
corneosclerectomy, tension was controlled 
with and without miotics in 88 percent, and 
a secondary procedure was required in only 
six percent of these eyes. In a total of 197 
eyes observed for from seven to 11 years, 
80 percent of the eyes was controlled follow- 
ing iridocorneosclerectomy, a loss of eight 
percent over the shorter postoperative period, 
and 21 percent of this second group required 
additional surgery. 

In a series of 179 eyes observed for from 
12 to 30 years following iridocorneosclerec- 
tomy, 64 percent of the eyes were controlled 
with and without miotics, with additional 
surgery required in 37 percent of these eyes. 
This consists of a loss of 16 percent of effi- 
cacy over the first group. 


A minimum number of complications were 
observed following iridocorneosclerectomy 
in 549 retained eyes observed over a period 
of from one to 30 years. Atrophy of the 
globe occurred in one eye; phthisis bulbi in 
two eyes, absolute glaucoma developed in one 
percent; iridocyclitis in three eyes; iritis in 
two eyes; vitreous prolapse in one eye; cata- 
ract not noted preoperatively in three per- 
cent; marked hyphema in plus-one percent ; 
retinal detachment in one eye and extensive 
detachment of the choroid in two eyes. 

Atrophy of the globe occurred in one per- 
cent and phthisis bulbi in two percent of 
556 eyes observed for from one to 18 years 
following iridencleisis in retained eyes. Ab- 
solute glaucoma developed in three percent ; 
iridocyclitis in one percent; uveitis in two 
eyes, severe uveitis (possibly sympathic oph- 
thalmitis) in two eyes and definitely estab- 
lished sympathetic ophthalmitis in an addi- 
tional two eyes. Cataract, not noted preopera- 
tively, occurred in four percent of the re- 
tained 556 eyes, and disclocated lens in an 
additional four percent; retinal detachment 
in three eyes ; marked hyphema in eight per- 
cent and retrobulbar hemorrhage in two eyes, 
constitute some of the more serious compli- 
cations encountered following iridencle- 
isis. 


CONCLUSION 


The choice of an operative procedure for 
the control of tension in glaucoma should be 
carefully considered not only for its mode of 
action, but also for the over-all long-range 
performance of the operation. The evalua- 
tion of the procedure should include the 
control of tension within normal limits with- 
out and with the use of miotics, the increase 
or preservation of the preoperative visual 
fields and visual acuity postoperatively, and 
the immediate and long range postoperative 
complications. 

The technique of iridocorneosclerectomy 
may be slightly more difficult and more time 
consuming than other filtering operations, 
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particularly iridencleisis, but the excellent strongly that iridocorneosclerectomy war- 
long-lasting results with a minimum of com- rants the additional effort required. 
plications reported in 573 eyes observed over 708 Park Avenue (21). 

a-period of from one to 30 years, suggest 13 Walnut Road. 
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THE INCIDENCE OF GLAUCOMA IN DIABETES MELLITUS* 
A COMPARISON WITH THE INCIDENCE OF GLAUCOMA IN THE GENERAL POPULATION 


Joun R. Armstronc, M.D., Ray K. Dairy, M.D., Harotp L. Dosson, M.D., 
AND Louis J. Grrarp, M.D. 


Houston, Texas 


INTRODUCTION and hemorrhage occurred much more fre- 
quently in diabetics than in nondiabetics ; 
however, it seemed that diagnoses of glau- 
coma also appeared more often among the 
diabetics of our clinic than might be ex- 
pected in nondiabetics. When standard texts 
on ophthalmology and on diabetes were ex- 
amined there was no mention of an in- 


*From the Departments of Ophthalmology and creased incidence of glaucoma in diabetes ; 


Internal Medicine, Jefferson Davis Hospital, and therefore, a more extépsive survey of the 
Baylor University College of Medicine. This study available literature was done. 

was supported in part by a grant from the Knights ; 
Templar Eye Foundation, Inc. In order that a proper comparison might 


In following patients of the diabetic clinic 
of Jefferson Davis Hospital, a high inci- 
dence of concurrent ocular disease was 
noticed. It was well known, of course, that 
such conditions as cataract, diabetic retin- 
opathy, rubeosis iridis, venous thrombosis, 
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be made between the diabetic and nondia- 
betic populations, the reported incidence of 
glaucoma in the nondiabetic population was 
ascertained. Information regarding the ab- 
solute incidence of all the glaucomas in the 
nondiabetic population was difficult to find; 
however, a number of authors has contrib- 
uted statistics pertaining to the incidence of 
primary chronic glaucoma. These percent- 
ages range from 0.02 percent ( Kogoshima, 
1915") to 15.7 percent (Pilman, 1927?). 

Recent mass screening surveys have given 
figures between these extremes. Bray and 
Kirber in 1956* found an incidence of 2.24 
percent of borderline to definite glaucoma. 
The Cleveland Glaucoma Survey in 1953+ 
reported an incidence of about two percent. 
Horsley, Lewis and Packer in 1958° found 
by routine tonometry that four percent of 
1,210 patients over 40 years of age in an 
out-patient department had unrecognized 
glaucoma, Carvill in 1932* reported an inci- 
dence of 1.35 percent (primary and second- 
ary) found in 30,000 patients admitted to 
the eye out-patient department of the Mas- 
sachusetts Eye and Ear Infirmary. It is gen- 
erally accepted that the average incidence of 
primary glaucoma in the general population 
is about one to two percent.’ 

Some difficulty was encountered in at- 
tempting to find adequate studies concerning 
the incidence of glaucoma in diabetes melli- 
tus. In 1956, Palomar*® published a review of 
the literature which included some of his 
own work. He stated that chronic simple 
glaucoma does not occur more frequently in 
diabetes mellitus than in the general popula- 
tion; in fact routine tonometry gives a 
lower average tension in diabetics. He in- 
cluded 416 diabetics in his study. 

Waite and Beetham in 1935° reported a 
study of the visual mechanism in 2,002 dia- 
betics, using refractions, peripheral fields, 
central fields, slitlamp, examinations, fun- 
duscopies and the Schigtz tonometer (the 
type of calibration scale used was not men- 


tioned), in which only 0.5 percent had 


“clinical glaucoma” (including primary and 
secondary). On examining their figures, 
however, it is seen that approximately 6.0 
percent of the eyes examined had tensions 
greater than 25 mm. Hg. 

Leydhecker, et al.,”° in an effort to deter- 
mine normal intraocular pressure, recently 
found that, after taking ocular tensions of 
10,000 normal people, only 2.3 percent ex- 
ceeded 20.5 mm. Hg, and that in cases of 
tensions greater than this glaucoma should 
be suspected and investigated. Only 0.14 
percent exceeded a pressure of 23.2 mm. 
Hg. They concluded that pressures of 26.5 
mm. Hg and over are definitely pathologic. 

The disparity of statistics by the authors 
just mentioned and the aforementioned clini- 
cal impression stimulated interest in further 
investigation and a study, designed to illumi- 
nate any relationship between glaucoma and 
diabetes, was undertaken. 


METHOD OF PROCEDURE 


The investigation consisted of five parts: 
(1) a study of unselected diabetics for glau- 
coma, (2) a study of a control group of the 
general clinic population for glaucoma, 
(3) a review of diabetic clinic charts for 
diagnoses of glaucoma, (4) a review of 
glaucoma clinic charts for the incidence of 
diabetes, and (5) blood glucose and urine 
sugar determinations on an unselected group 
of glaucoma patients. 

In order to determine the incidence of 
glaucoma in diabetics, tonometry was used 
as the major screening test.** A standard- 
ized Schigtz tonometer with the 1955 cali- 
bration scale of the Committee on Standard- 
ization of Tonometers was used. 

There is little agreement as to the dividing 
point between normal tensions and those 
suspicious of glaucoma. Brav and Kirber* in 
their recent study considered those tensions 
over 25 mm. Hg suspicious, whereas Leyd- 
hecker, et al.,° now believe tensions of more 
than 20.5 mm. Hg to be suspicious of glau- 
coma and 26.5 mm. Hg to be definitely 


pathologic. Sugar’ states that tensions of 24 
mm. Hg are suspicious and that tensions of 
25 mm. Hg are usually pathologic. 

In view of these differences it was decided 
to use 23.4 mm, Hg as our dividing point, 
and patients found to have ocular tensions 
of 23.4 mm. Hg or greater were rechecked 
two or more times at later dates. If their 
tensions remained over 23.4 mm. Hg at least 
three times they were scheduled for more 
complete glaucoma workups. 

This study contains 393 unselected dia- 
betics (approximately 38 percent of the 
diabetic clinic census). All these patients 
had been previously diagnosed as diabetic by 
the usual criteria involving both clinical and 
laboratory data. 

A control group of 280 patients from the 
general medicine out-patient department also 
had ocular tensions checked and were sched- 
uled for glaucoma workup according to the 
criteria just described. The patients se- 
lected corresponded in age, sex, and color 
with those in the diabetic clinic, as deter- 
mined by means of a recent analysis by 
Dobson, et al.,"' of this same diabetic clinic 
population. 

A total of 844 diabetic clinic charts (81 
percent of the diabetic clinic population) 
were reviewed with reference to eye clinic 
records, previous tensions taken for diag- 
noses of glaucoma, and the type of glau- 
coma diagnosed, The entire glaucoma clinic 
population of 325 charts was reviewed for 
the incidence of diabetes mellitus, dates of 
diagnoses of both diabetes and glaucoma, 
and the type of glaucoma diagnosed. 

Fifty-three glaucoma patients, unselected 
except for the exclusion of known diabetics, 
had blood glucose determinations done by 
the tape method” and urinalyses for reduc- 
ing substances. These tests were performed 
without regard to previous food ingestion, 
and so fasting and nonfasting patients are 
included. Those patients with blood glucose 
levels greater than 150 mg. percent and/or 
positive urines were given further diagnostic 
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tests for diabetes mellitus, including fasting 
blood sugar and glucose tolerance tests. 


RESULTS 


Of the 393 diabetic patients who had to- 
nometry, 34 either were scheduled for 
workup in the glaucoma clinic or, if known 
glaucoma _ patients, with ophthalmologic 
workups completed, their hospital charts 
were reviewed. Eleven undiagnosed glau- 
coma cases were detected by the tension 
check. In three of these 34 cases the exami- 
nation was not completed because of death, 
and in two the diagnosis of glaucoma was 
inconclusive. These were eliminated from 
the study. Three patients were proved sub- 
sequently not to have glaucoma. In 26 pa- 
tients the diagnosis of glaucoma was estab- 
lished. Each case is summarized in Table 1 
and, in the cases of secondary glaucoma, the 
etiologic factor is listed. This is an over-all 
incidence of 6.6 percent glaucomatous pa- 
tients in the diabetic clinic. 

The incidence of the various types of 
glaucoma is shown in Table 2: The inci- 
dence of primary glaucoma is 4.8 percent of 
diabetics and that of primary chronic glau- 
coma is 4.1 percent. Fourteen of the 26 
glaucoma patients (57 percent) had cata- 
racts. Senile cataracts were not differenti- 
ated from diabetic cataracts. Four of the 
glaucoma cases developed subsequent to 
cataract extractions. 

An attempt was made to correlate the dates 
of diagnoses of diabetes and glaucoma in each 
case, though obviously this would be subject 
to many extraneous variables which would 
decrease the statistical validity of the data. 
In 17 cases (65 percent) the diabetes was 
diagnosed first, an average of 6.9 years be- 
fore diagnosis of the glaucoma. Four cases 
were diagnosed in the same year. In five 
cases glaucoma was diagnosed first (19 per- 
cent), averaging two years before diagnosis 
of diabetes. 

Ten patients from the control group of 
280 nondiabetics were scheduled for glau- 
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TABLE 2 


Primary Glaucoma 


" Over-all 
Noncon- Extrac- Other 
gestive Congestive Total tion rotal 
Number of Cases 16 3 19 4 3 7 26 
Percent of Diabetic Population 4.1% 0.76% 4.8% 1.0% 0.76% 1.8% 6.6% 
coma workups. Three of these were known mous-cell carcinoma of the conjunctiva. 


to have glaucoma. Two of the remaining 
seven were subsequently proved not to have 
glaucoma. The diagnosis of glaucoma was 
established in eight patients, giving an over- 
all incidence of glaucoma of 2.8 percent in 
the general population. Seven of these (2.5 
percent) were found to have primary glau- 
coma, of which four (1.4 percent) were 
primary chronic glaucoma. One case was 
secondary to radiation therapy of a squa- 


These cases are tabulated in Table 3. 

Of the 844 diabetic clinic charts reviewed, 
192 cases were found that had been ex- 
amined and had ocular tensions taken in the 
eye clinic (the measurement of tensions is 
ordinarily a routine part of the examinations 
of older persons in this eye clinic). Forty- 
nine patients had the diagnoses of glaucoma 
established in the glaucoma clinic. These are 
shown in Table 4. Those cases classed as 


e TABLE 3 


CONTROL PATIENTS WITH PROVEN GLAUCOMA 


Tension 
Num- Hospital Age (yr.), Type of (mm. Hg, : : 
ber Number Sex, Race Glaucoma Schi¢tz) Diagnostic Tests 
0.D./0.S. 
1 AG8823 69 C/F Secondary 17/46 396 r for squamous-cell carcinoma of conjunc- 
tiva (O.S.) 
0.12 (O.D.) 
2 FF 8779 59 C/F Primary 35/30 Positive mydriasis test; facility — 
congestive 0.11 (O.S.) 
0.04 (O.D.) 
3 Jj1409 65 C/F Primary 34/37 Repeated high tensions; facility — 
congestive 0.06 (O.S.) 
4 CE3190 53 C/M __ Primary 97/38.9 Positive dark room test; typical field changes 
congestive 
Primary non- 
5 K7462 65 W/F congestive 46/46 Positive water test; typical field changes; re- 
(open-angle) peated high tensions 
Primary non- 
6 CE1747 50 C/F congestive 30/28 Borderline water test; repeated high tensions 
(open-angle ) 
Primary non- 
7 AC9711 54 C/M _ congestive 33/33 Positive water test; repeated high tensions 
(open-angle) 
Primary non- 
8 AM1772 51C/F congestive 25/30 Positive water test; repeated high tensions 


(open-angle) 
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TABLE 4 


GLAUCOMA CASES FOUND IN DIABETIC CHART REVIEW 


Open-angle 


Narrow- 


Secondary Unknown Total 


angle 


Number of cases 21 


13 8 7 49 


Percent of total charts reviewed 


2.5% 


5.9% 


1.5% 0.9% 0.8% 


Percent of charts with recorded tensions 


10.9% 


6.7% 4.1% 3.6% 25.3% 


unknown are the cases in which differentia- 
tion between either primary and secondary 
glaucoma or open-angle and narrow-angle 
glaucoma was equivocal. These 49 cases con- 
stitute 26.0 percent of all patients with re- 
corded tensions and 5.9 percent of all charts 
reviewed. These data are not adequate for 
the determination of a definite incidence of 
glaucoma in diabetes but indicate that the in- 
cidence is at least 5.9 percent and probably 
higher. 

On reviewing the charts of the entire 
glaucoma clinic population of 325 patients, 41 
or 12.6 percent were found to be diabetics. 
The data concerning dates of diagnoses of dia- 
betes in glaucoma and the type of glaucoma 
are incomplete ; however, they appear to in- 
dicate that diabetes was discovered first in a 
large majority of cases, and that chronic 
simple glaucoma was about twice as frequent 
as secondary glaucoma in these cases. 

Of the 53 glaucoma patients tested for 
blood and urine sugar by the methods de- 
scribed, seven were found to have suspicious 
results, and three of these (5.7 percent) 
were subsequently proved to have diabetes. 
The small number comprising the test group 
precludes statistical validity of these results ; 
however, they are indicative, at least, that 
the incidence of diabetes is even higher than 
the figure of 12.6 percent described in the 
paragraph above. 


DISCUSSION 


As mentioned previously, the reported in- 
cidence of glaucoma varies widely ; however, 
most investigators’ concur that the incidence 
of chronic simple glaucoma in the general 


population is in the range of one to two per- 
cent. The incidence for the control group in 
this study is 1.4 percent. Figures from this 
study on the incidence of glaucoma in dia- 
betics do not agree so closely, however, with 
previous studies, Palomar,’ in a comprehen- 
sive review, states that chronic simple glau- 
coma does not occur more frequently in dia- 
betics than in the general population, and 
that it is generally known that routine to- 
nometry gives a lower average tension in 
diabetics. Waite and Beetham, in a large se- 
ries reported in 1935,° gave an incidence of 
0.5 percent glaucoma in diabetics. Our over- 
all incidence of 4.1 percent primary chronic 
glaucoma in diabetics is almost three times 
as high as was found in our control popula- 
tion and twice that reported in most studies 
of the general population. 

The 12.6-percent incidence found in the 
records of the patients of the glaucoma clinic 
is actually higher, since an additional 5.7 
percent of glaucoma patients had previously 
undiagnosed diabetes. This, together with 
the increased incidence of glaucoma in dia- 
betics as already shown, constitutes justifi- 
able evidence to support the conclusion that 
there is a relationship between glaucoma and 
diabetes, and that clinical diabetes is likely to 
occur before glaucoma, since diabetes was 
diagnosed before the glaucoma in a signifi- 
cant majority of our cases. The evidence 
presented would seem to indicate that dia- 
betes predisposes to development of glau- 
coma. 

The anatomic and physiologic causes for 
increased intraocular pressure in cases of 
secondary glaucoma are usually self-evident. 
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The higher incidence of secondary glaucoma 
can be attributed to the well-known in- 
creased frequency of cataracts in diabetics 
with the increased number of complications 
following intraocular surgery, the occur- 
rence of rubeosis iridis, the increased fre- 
quency of venous thrombosis, and other fac- 
tors. 

The etiology of primary glaucoma, par- 
ticularly the primary chronic type, is less 
clear. It is obvious that in an eye with a shal- 
low anterior chamber and narrow angle, me- 
chanical blockage of aqueous flow might 
occur with subsequent increased intraocular 
pressure. There is no agreement on the 
pathogenesis of glaucoma in an eye with no 
gross anatomic abnormality, however. There 
have been many theories put forth in an 
effort to explain this type of glaucoma. 

Becker stated in a review of glaucoma in 
1956** that the site of resistance to aqueous 
outflow was variously thought to be in the 
trabeculae, aqueous veins draining immedi- 
ately from the canal of Schlemm or in the 
communicating vessels in their oblique 
course through the sclera. 

Elwyn" has stated that primary glaucoma 
is a strictly functional disease of the para- 
sympathetic nervous system, and that addi- 
tion of organic change occurs later. He 
quotes Duke-Elder as stating that a signifi- 
cant number of patients with chronic simple 
glaucoma have general vascular instability. 
In this connection Dienstbier, et al.,’° state 
that emotional factors operating on the auto- 
nomic nervous system have a definite influ- 
ence gn tension in the eye. 

Duke-Elder®® also has said that primary 
glaucoma is not a local disease of the eyes 
but an eye complication of some unknown 
organic or systemic disturbance. Frieden- 
wald’* has suggested that “open-angle glau- 
coma may consist in an inability to suppress 
(an) enhanced resistance to outflow.” 

Recent experimental work by Christian- 
sson™* has led to very interesting results. He 
did studies of the intraocular pressure in 
rabbits made diabetic with alloxan. The dia- 


betic rabbits, studied over a period of many 
weeks, were found to have decreased intra- 
ocular pressure in general ; however, the dia- 
betes so affected the facility of outflow, as 
determined by tonography, that it was re- 
duced by 43 percent. This author attributed 
this to an abnormal deposit of a mucopoly- 
saccharide in the trabecular network. 

The frequent ocular venous hemorrhages 
and capillary aneurysms seen in diabetics 
are also thought to be due to an abnormal 
polysaccharide deposition which weakens the 
vessel walls (Schlossman, 1956). When in- 
sulin was given to the rabbits, and the blood 
sugar level returned to normal, the tensions 
also returned to normal, but the facility of 
outflow remained low. 

Christiansson conjectures a possible ho- 
meostatic mechanism in the normal eye that 
suppresses formation of aqueous in case of 
any blockage decreasing the facility of out- 
flow. 

If one can accept the theory that chronic 
simple glaucoma has a higher incidence in 
diabetics than in nondiabetics, an explana- 
tion of this difference might be that there 
are persons without the properly function- 
ing homeostatic mechanism just suggested, 
but without obstruction to the outflow of 
aqueous, therefore with no increased intra- 
ocular pressure. On the development of dia- 
betes with the resultant reduced facility, 
found experimentally (see Christiansson ), 
these persons might well be unable to com- 
pensate for the reduced outflow and would 
therefore develop increased intraocular pres- 
sure. 

In following this line of thought it can be 
theorized that there are certain people who 
have a predisposition to chronic simple glau- 
coma for reasons suggested by Friedenwald 
above, and that occurrence of any one of 
various unrelated factors causing increased 
resistance to aqueous outflow, including dia- 
betes, might be sufficient to cause eventual 
development of this condition. The genetic 
influences concerning predisposition to pri- 
mary glaucoma are well known.” 


SUMMARY AND CONCLUSIONS 


The incidence of glaucoma in a group of 
393 unselected diabetics was determined 
with the use of a standardized Schigtz to- 
nometer as the major screening test. Those 
patients with suspicious tensions were re- 
ferred to the glaucoma clinic of Jefferson 
Davis Hospital for further studies. Of the 
393 diabetics, 4.1 percent were found to 
have primary, noncongestive glaucoma, 
and 1.8 percent were found to have second- 
ary glaucoma. In a majority of cases, dia- 
betes was discovered before glaucoma. 

Two hundred and eighty patients from 
the general medicine out-patient department, 
selected to correspond with the diabetic pa- 
tients as to age, sex and color, were tested in 
a like manner. Of these, 1.4 percent were 
found to have primary, noncongestive glau- 
coma, and 0.36 percent were found to have 
secondary glaucoma. 

A total of 844 diabetic clinic charts were 
reviewed. The over-all incidence of glau- 
coma was found to be at least 5.9 percent of 
the diabetics. Of 325 clinic charts reviewed, 
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12.6 percent were found to be of diabetics. 
In a majority of cases, diabetes was dis- 
covered before glaucoma. 

Fifty-three glaucoma patients, unselected 
except for exclusion of known diabetics, had 
blood glucose determinations done by the 
tape method and urinalyses for reducing 
substances. Those patients with blood glu- 
cose levels of greater than 150 mg. percent 
and positive urines were given further diag- 
nostic tests for diabetes mellitus. Of the 53 
patients, 5.7 percent were found to have pre- 
viously unsuspected diabetes. 

The evidence presented suggests that the 
incidence of both primary and secondary 
glaucoma in diabetes is appreciably increased 
over that in the general population, This in- 
dicates that diabetics with any suspicious 
visual complaints should be considered for 
glaucoma testing, and that glaucoma patients 
with symptoms even mildly suggestive of 
diabetes be given routine sugar metabolism 
studies. 


703 Hermann Professional Building. 
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TOXIC RETINOPATHY* 


WITH VASCULAR PROLIFERATION AND HEMORRHAGE INTO THE VITREOUS IN AN 
ASTHMATIC PATIENT BEING TREATED WITH ARSENIC 


Louis PrickmMan, M.D., Ropert W. M.D., 
Ernst ©. AMMERMANN, M.D. 
Rochester, Minnesota 


Inorganic arsenic is capricious, unpredicta- 
ble, and uncontrollable both as to good and 
harm, but the harm is more certain and gen- 
erally more frequent than the good. 

—Sollmann’ 


Arsenic is one of the oldest recorded 
remedies for the treatment of asthma. The 
great encyclopedist of the first century, 
Pliny? the Elder, recorded such use of 
arsenic. As an agent for the symptomatic 
treatment of asthma, arsenic has persisted 
through the centuries and is still used today.* 
Although it may be an effective symptomatic 
remedy for some patients with asthma, the 
serious toxic effects and complications that 
often result contraindicate its use, particu- 
larly since arsenic therapy is not curative, 
and also because other symptomatic reme- 
dies are safer and are equally effective. Ac- 
cording to Goodman and Gilman,‘ arsenic 
acts in the body by b!ocking the sulfhydryl 
enzyme systems in the cells, forming tissue 
protein-thioarsenites. Since sulfhydryl en- 
zyme systems are vital to all cellular metabo- 
lism, chronic arsenic poisoning may affect 
any body structure. 

The onset of symptoms arising from 
chronic arsenic poisoning, especially from 
low therapeutic doses, is quite variable. In 
Hansen-Pruss’s® series of 17 cases, symp- 
toms developed in one patient after two 
weeks of treatment. In others, the onset of 
more serious symptoms was delayed as long 
as two and one-half years. Many patients 
take the medicine for three or more years 
without noticing any symptoms. This does 


* From the Section of Medicine and the Section 
of Ophthalmology, Mayo Clinic and Mayo Founda- 
tion. The Mayo Foundation, Rochester, Minnesota, 
is a part of the Graduate School of the University 
of Minnesota. 
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not mean that the patient has not been af- 
fected by arsenic; rather it means that no 
recognized changes have taken place. But- 
zengeiger,® Roth’ and others have described 
patients ingesting arsenic up to eight years 
or more before toxic effects were noted. 
There is apparently no consistent relation- 
ship between the amount of arsenic ingested 
or the length of treatment and the time of 
onset or the severity of a patient’s symp- 
toms. Therefore, individuals vary greatly in 
their tolerance to this drug. The following 
case illustrates how potassium arsenite 
(Fowler's solution) may relieve the symp- 
toms of asthma, at least temporarily, but it 
also illustrates some of the serious toxic 
manifestations of such arsenic therapy. 


REPORT OF CASE 


A 32-year-old man came to the Mayo Clinic on 
September 15, 1952, because of sinus trouble and 
asthma. Twelve years previously, on entering the 
Army, he had noticed the onset of postnasal dis- 
charge and stuffiness of the nose. These difficulties 
had continued since then, and were worse in cold, 
damp weather. At about the same time, he began to 
have symptoms of asthma for which. he received 
several types of medication. For two years prior 
to admission to the clinic, he had taken Gay's’ red 
liquid medi¢ine, which is reported to contain Fow!l- 
ers solution and other substances. Also, four 
months before entering the clinic, he had taken a 
preparation of corticosteroids for four to five 
weeks, with which he obtained some symptomatic 
relief. 

On examination, the patient’s skin was pig- 
mented in the speckled raindrop variety charac- 
teristic or suggestive of arsenical origin, and he 
had keratoses on the feet and one small keratosis 
on the right index finger, consistent with arsenism. 
No oral pigmentation was seen and there was no 
increase in pigmentation in the flexor areas or over 
the extensor aspects of the joints or in an abdomi- 
nal scar. There was no loss of strength or other 
findings to suggest addisonism. 

The nasal mucous membrane was infected and 
boggy, and pus was seen on both middle turbinates. 
Polyps were present in the left middle meatus. 
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Roentgenograms showed cloudiness of the left 
antrum; antral lavage disclosed ‘pus, grade 4. Sur- 
gical exenteration of the ethmoids and creation of 
a left antral window were advised. 

Routine laboratory studies, including urinalysis 
and blood counts, and roentgenographic examina- 
tion of the thorax gave negative results. The eryth- 
rocytic sedimentation rate was 34 mm. in one 
hour (Westergren). An allergic survey gave nega- 
tive results except for questionable reactions to dog 
hair, cattle hair, feathers and house dust. Because 
of the appearance of his skin, the question of Addi- 
son's disease had been raised previously in a veter- 
ans’ hospital, but the results of a water test there 
had been reported as negative. In the same hospital, 
arsenic was found in an area of excised skin. At 
the Mayo Clinic the value for 17-ketosteroids in 24 
hours was 6.0 mg. per 100 ml. 

On September 18th, a nasoantral window was 
made, polyps were removed and the ethmoids were 
exenterated. The antrum contained creamy yellow 
pus and the mucous membrane was edematous. A 
small amount of excised membrane was examined 
by a pathologist and reported as showing inflamma- 
tory changes. 

On September 23rd, the vision was 20/20 and 
14/21 in each eye. The visual fields were normal to 
confrontation. Ophthalmoscopic examination showed 
several cotton-wool patches about the posterior pole 
of each fundus, a few scattered hemorrhages, and 
dilatation of the capillaries between the disc and 
the macula in each eye. These retinal lesions were 
interpreted as representing a toxic retinopathy. The 
possibility of underlying diabetes mellitus or colla- 
gen disease was considered by the ophthalmologist. 
However, the value for fasting sugar was found to 
be 95 mg. per 100 ml., and no supporting evidence 
of diffuse collagen disease was found. 

The patient was warned against exposure to dust 
and feathers, was urged to avoid overcoughing, 
fatigue, respiratory irritants, smoking and colds, 
and was advised to return in two or three months 
for re-examination of the chest and ocular fund. 
At the time of dismissal, his asthmatic condition 
was about 60 percent improved. 

When the patient returned on January 15, 1953, 
his asthma was still troublesome; he had noticed 
blood in the sputum eight or 10 times and had been 
having nocturnal paroxysmal asthma with cough 
and expectoration of greenish-yellow material. In 
December he had had a severe cold with laryngitis 
and fever initiated by a chill. 

On admission, his blood pressure, pulse and tem- 
perature were within normal limits. Musical rales 
were heard bilaterally in the chest, being louder in 
the right base. The appearance of the skin had not 
changed. The nasal mucosa appeared congested and 
red, and mucopus was present bilaterally. The 
mucous membrane of the left middle meatus and of 
the left antrum was edematous. 

The vision and visual fields were still normal. 
Ophthalmoscopic examination revealed in each eye 
dilatation of the capillaries in the macular region 
and several soft exudates and clusters of newly 


formed capillaries im the retina nasal to each optic 
disc. There were irregularities in the caliber of 
several large veins im the retina of the left eye. 
Again, the possibility of diabetes was suggested by 
the ophthalmologist. 

The value for fasting blood sugar was 115 mg. 
per 100 ml. A glucose-tolerance test done after 
excessive ingestion of carbohydrates for 36 hours 
gave normal results. At the time of the test, the 
value for fasting blood sugar was 100 mg. After 
this, 69 gm. of sugar was administered and one 
hour later the value for blood sugar was 168 mg; 
two hours later, 100 mg.; and three hours later, 
78 mg. The urine contained no sugar. X-ray exami- 
nation of the chest gave negative results, and those 
of the sinuses showed pansinusitis with thickened 
membranes in the medial wall of each antrum. 

Because of the history of hemoptysis, broncho- 
scopic examination was carried out, which showed 
a markedly inflammatory reaction throughout the 
bronchial tree. There was no evidence of stricture 
or purulent secretion. A small amount of mucoid 
secretion was aspirated for culture; this showed a 
green-producing streptococcus. 

A week of treatment consisting of 1,000,000 units 
of penicillin given daily and lavage of the left 
antrum was carried out. Suction of the left ethmoid 
area showed a purulent condition which gradually 
subsided. 

On January 21st, an acute cold developed and the 
patient was treated by rest in bed and inhalations 
of steam. The asthma was not aggravated by the 
cold. Musical rales, grade 1, were heard bilaterally. 

At the time of dismissal the patient estimated 
that his asthmatic condition was 80 percent im- 
proved. He was advised to test his urine once a 
month, to have his fasting blood sugar estimated at 
home every four to six months, and to return to 
the clinic in six to 12 months for further evaluation 
of the eye findings and his asthma. 

The patient returned on May 27, 1958, stating 
that on January 6th of that year, after hard cough- 
ing, he had suddenly noticed disturbance of the vi- 
sion of his left eye. A diagnosis of hemorrhage into 
the vitreous was made by his local ophthalmologist 
He was advised to avoid physical exertion for six 
months. He had noticed no further trouble with 
this eye since January. 

His nasal symptoms were less troublesome. His 
asthma was aggravated by exertion and cigarette 
smoke. He had had no severe attacks of asthma 
since June, 1957, although mild flares were prone 
to occur with or after colds. He had been taking 
steroids intermittently. 

A thick discharge oozed from the left antrum, 
and a lesser amount from the right side of the 
nose. Lavage of the right antrum showed pus, 
grade 4. 

Examination of the eyes disclosed that the cor- 
rected vision, which previously had been 20/20 in 
each eye, was 20/25 in the right eye and 20/40 in 
the left eye. The anterior chambers and lenses were 
clear. In the lower half of the vitreous of the left 
eye there was a great deal of white fibrinous ma- 
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terial, apparently the residual of the previous hem- 
orrhage. In both eyes the retinal veins had a 
slightly irregular caliber with occasionally a little 
sheathing of the vessels around the narrowed seg- 
ments. Near each macula, and especially above the 
right macula, the tiny venules were dilated and had 
clublike capillary microaneurysms on their terminal 
branches. In the inferior nasal sector of the right 
eye was a mass of proliferated capillaries and 
venules, which ramified over the surface of the 
retina. In this mass there were fairly large, blood- 
filled aneurysms about the size of the cross section 
of a large retinal vein. One of these was a large 
irregular aneurysm partially filled with clot and 
surrounded by transudate from the aneurysm. In 
the left eye there were similar findings nasal to the 
disc but the details were obscured by recent hem- 
orrhage. There were patches of fibrin on the inferior 
nasal retina. The retinal lesions were interpreted as 
representing a proliferative retinopathy, probably 
of toxic origin, and possibly initiated by the rather 
prolonged ingestion of arsenic. The absence of 
cotton-wool patches or soft exudates suggested that 
the retinopathy was inactive, or at least less active 
than it had been at the time of the previous exami- 
nations. It was thought probable that the recent 
bleeding had resulted from rupture, induced by ex- 
cessive coughing, of the thin-walled newly formed 
vessels. 

The appearance of the pigmentation of the skin 
had not changed, but a new finding was a goiter 
which was firm and finely nodular and suggested 
Hashimoto's thyroiditis. The patient appeared to 
be euthyroid, no bruits were heard, the basal met- 
abolic rate was minus-one percent and the eryth- 
rocytic sedimentation rate (Westergren method) 
was 8.0 mm. in one hour. Iodide goiter was also 
suspected inasmuch as the patient had taken an 
iodine-containing antiasthmatio mixture two to 
four times daily for six years, until May 28, 1958. 
Needle biopsy of the thyroid showed colloid goiter. 
The patient was instructed to take 1.0 gr. of des- 
iccated thyroid for a period of six months, after 
which he was to return for re-evaluation. 

On June 2, 1958, a nasoantral window was made 
on the right side under local anesthesia. The lin- 
ing membrane was polypoid and was curetted. The 
patient received tetracycline (achromycin V), 250 
mg. four times daily before and after operation, 
and was advised to continue this medication for a 
week after he returned home. At the time of dis- 
missal on June 6th, the window was open and con- 
tained no pus, and the asthmatic condition seemed 
remarkably improved. 

The consultants who saw the patient with regard 
to his asthma were impressed with his tendency to 
overcough. He coughed “all the time,” and hard, 
and had raised clear to yellow sputum with occa- 
sional flecks of blood. Five months previously, the 
rupture of the retinal vessel in the left eye oc- 
curred during a hard coughing spell. The patient 
was therefore urged to make every effort to avoid 
unnecessary overcoughing as had been his practice. 


Also, because of the fragile veins and proliferated 
capillaries in the eyes, he was urged to avoid lift- 
ing, strenuous exertion, diving, water skiing, shot- 
gun shooting of which he was very fond, and 
respiratory irritants which might provoke cough- 
ing. 

The patient's next visit to the clinic, on October 
10, 1958, was precipitated because he suspected a 
new hemorrhage in the left eye following an epi- 
sode of hard coughing a week previously. Also, his 
referring physician wrote that after giving him 
steroids recently for asthma, urinalysis disclosed 
sugar for the first time, and steroid therapy was 
promptly discontinued. 

The patient was mildly asthmatic at night and on 
exertion. The right antrum felt sore and con- 
tained a micrococcus and nonpathogens. Lavage ot 
the sinuses and tetracycline therapy cleared them 
of mucopus. 

On October 10th, the vision was 20/25 and 20/50 
and the fields were normal. The neovascularized 
areas and the aneurysms in the retinal veins were 
unchanged, but the retinal hemorrhage noted five 
months before had absorbed (figs. 1 and 2). 

The value for fasting blood sugar was 123 mg. 
per 100 ml. Urinalysis did not reveal sugar. After 
the method of Conn, a glucose-tolerance test was 
done; 62.5 mg. of cortisone was given eight and 
one-half and repeated two hours before 77 gm. of 
dextrose were administered. The value for blood 
sugar after fasting was 119 mg.; after one hour 
it was 208 mg.; after two hours, 223 mg.; and after 
three hours, 107 mg. Grade 2 glycosuria was pres- 
ent. Later, a conventional glucose-tolerance test 
without prior administration of cortisone gave the 
following results: fasting blood sugar 119, after 
one hour 229, after two hours 111, and after three 
hours 72 mg., with grade 1 glycosuria. A diagnosis 
of mild diabetes seemed established for the first 
time, although it had been looked for a number of 
times during the previous six years he had been 
under observation. None of the patient’s family or 
ancestors were known to have diabetes. The patient 
was 5 feet 8 inches tall and weighed 170 pounds 
(a little more than the average for his height). 

Clippings of the nails and hair of the patient 
were examined for arsenic on this visit; the hair 
contained 10.24 mg. per 100 gm., the nails none. 

The patient's final visit in June, 1959, was for 
the purpose of further treatment of his asthma, 
which had become almost intractable and required 
supplementary steroid therapy in the amount of 
4.0 mg. of triamcinolone (Aristocort) four times 
daily. He had had no ocular symptoms, and oph- 
thalmoscopic examination revealed vascular changes 
identical to those noted in October, 1958. Three 
additional observations were made at this time: 
there was no evidence of sinusitis, examination of 
the patient’s hair and nails for arsenic gave nega- 
tive results, and the value for “true” fasting blood 
sugar was 96 and 77 mg. on two occasions (normal 
“true” values being 65 to 90 mg. per 100 ml. of 
blood). Urinalyses were negative for sugar. At one 
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Fig. 1 (Prickman, Hollenhorst and Ammermann). Left eye. Inferior and nasal sectors of the retina 
of the left eye, with dilatation of the veins, capillary microaneurysms, and a patch of proliferated 


capillaries and venules with large aneurysms. 


hour after 75 gm. of dextrose had been ingested the 
value for blood sugar was 179 mg., at two hours 140 
mg., and at three hours 41 mg. In the interpretation 
of this test it is important to remember that the 
patient had been taking 16 mg. of Aristocort a day. 


CoMMENT 


The cause of the retinal changes in this 
patient is not clear. Possibly, chronic arse- 
nism contributed to its occurrence, and we 
shall discuss the evidence in support of this 
viewpoint. We shall also discuss the possi- 
bility that the lesions noted in the eyes were 
due either to latent or preclinical diabetes 
mellitus, or to infection in the form of 
chronic purulent sinusitis and chronic bron- 
chitis. Perhaps all three factors contributed 
to the development of retinitis proliferans in 
this case. 


ARSENISM 


Arsenic, particularly in the trivalent form, 
is a potentially dangerous drug and may 
cause changes in any of the bodily systems, 
but particularly the skin, liver, peripheral 
nerves, central nervous system and circula- 
tory system. Certain effects of chronic arse- 
nic poisoning tend to subside, but others do 
not. Simple irritation of the gastrointestinal, 


respiratory and genitourinary tracts usually 
disappears shortly after use of the medicine 
has been discontinued. Lesions of the skin, 
liver and blood vessels, however, do not re- 
gress in many instances. Goodman and Gil- 
man‘ have stated that large quantities of 
arsenic are excreted through the kidneys up 
to 70 days after the last dose has been taken. 
After that, excretion is usually minimal, al- 
though considerable amounts of arsenic can 


Fig. 2 (Prickman, Hollenhorst and Ammer- 
mann). Right eye. Aneurysm partially filled with 
clot and surrounded by transudate. 
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still be demonstrated, even years afterward, 
in the patient’s hair and nails. We found 
arsenic in our patient’s hair (10.2 mg. per 
100 gm.) six years after arsenic therapy had 
been discontinued. None was found in his 
nail clippings at the same time. When in- 
volved, the skin shows typical pigmentation 
and hyperkeratosis of the soles and palms, 
as noted in our patient. Less frequent find- 
ings include itching, mild urticaria, macu- 
lopapular edematous eruptions, atrophic 
changes and sometimes squamous-cell car- 
cinoma. 

Hematologic reactions from arsenic in- 
clude depression or, less frequently, hyper- 
reaction of the bone marrow. Rare instances 
of agranulocytosis have been seen.***’ Hem- 
orrhagic encephalopathy with very serious 
loss of vision has been reported after the in- 
gestion of Fowler’s solution given as a treat- 
ment for asthma.”® Inorganic arsenic is 
known to cause retrobulbar neuritis with 
central scotomas, and tryparsamide therapy 
is apt to result in extreme contraction of the 
peripheral fields and even in blindness. 

Of special interest in relation to the case 
reported is the effect of arsenic on the vas- 
cular system. Arsenic is one of the most 
potent capillary poisons, in acute arsenic 
poisoning causing extreme dilatation and 
later arteriolar damage, especially in the ves- 
sels in the splanchnic area, but also in the 
extremities. 

In 1898, Geyer™ described gangrene in 
patients who drank water contaminated by 
arsenic, and Butzengeiger has reported a 
series including six cases of gangrene of the 
toes or fingers, 15 of milder circulatory dis- 
turbances, and seven of acrodermatitis at- 
rophicans that occurred under similar cir- 
cumstances. In the few instances in which 
histologic examinations were made in the 


* datter series, the findings were not uniform 


but changes were found similar to those seen 
in arteriosclerosis and in endarteritis oblit- 
erans.. Arteriosclerosis as a cause of the 
changes was excluded by age, since most of 
his patients were between 30 and 40 years 


and one was 17 years of age. The author 
concluded that the known ingestion of ar- 
senic was the most reasonable explanation 
for the changes encountered. 

In the early literature on chronic arsenic 
poisoning, the results of ophthalmoscopic 
examinations are rarely mentioned, so that it 
is questionable in many instances whether 
the retina was examined or not. Of special 
interest is the large series of patients in 
whom de Haas** found what he considered 
to be significant arsenuria. Many of his pa- 
tients had edematous areas in the retina, and 
some had very small hemorrhages in the 
peripapillary region. Three of these patients 
had taken Fowler’s solution. Four patients 
had retinal hemorrhages, and one appeared 
to have retinitis proliferans. 

Terrien™ called attention to various toxic 
manifestations reported to have followed the 
injection of arsphenamine, including con- 
junctival and corneal hyperemia, sclerokera- 
titis, iritis, myopia, cataract, optic neuritis, 
and hemorrhage into the vitreous. Mor- 
purgo™ reported hemorrhage into each mac- 
ula following a single injection of arsphena- 
mine. 

Scheinker®® discussed arsphenamine en- 
cephalopathy and described distention and 
engorgement of the veins, stasis of blood in 
the capillaries, degeneration and necrosis of 
the vessel walls, and hemorrhage into the 
tissue. 

The vascular changes observed in_ the 
retina of our patient did not resemble those 
observed in individuals with diabetes melli- 
tus, except that microaneurysms were pres- 
ent at the ends of a few venules. The patho- 
logic changes at the first examination were 
those of a rather typical toxic retinopathy. 
Later, dilation and neovascularization de- 
veloped on the venous side of the capillary 
system. Hemorrhage occurred from portions 
of these abnormal structures on at least two 
occasions. The arterioles appeared normal. 

Recent studies by Michaelson” and by 
Wise™ have indicated that the stimulus to 
formation of microaneurysms and new ves- 
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sels in the retina is supplied by a substance 
elaborated in the presence of hypoxia of the 
retina and obstruction to venous return flow. 
In the present case, the retinal hypoxia may 
have resulted from capillary stasis, as sug- 
gested by the dilated capillaries observed at 
the first examination, or from direct damage 
to the retinal tissues themselves. Probably, 
the involvement of the veins was secondary 
rather than primary. 

It is of interest that another patient, a 
man with proved arsenical peripheral neuri- 
tis, was found to have considerable sheath- 
ing of the retinal veins resembling the 
perivenous sheathing described by Rucker™ 
under the term, “retinopathy of multiple 
sclerosis.”’ It is possible that the sheathing 
noted could have represented an early stage 
of the retinitis proliferans that developed in 
our patient. 

The long-continued administration of ar- 
senic, its demonstrated presence in the body 
six years after arsenic therapy for asthma 
was stopped, evidence of its toxic effects in 
the skin, and the lack of further progression 
of the ocular disease in our patient all argue 
strongly for the possibility that the retinop- 
athy was secondary to chronic arsenic poi- 
soning. 


CHRONIC INFECTION 


Our patient had chronic bronchitis and 
chronic purulent sinusitis for a long time 
during which the retinitis proliferans was 
increasing in severity. Chronic bronchitis in 
association with chronic sinusitis is com- 
monly encountered in our clinic, but not in 
association with retinopathy. Focal infection 
in a patient with diabetes is known to stimu- 
late the development of early retinitis pro- 
liferans. The role of infection in producing 
the retinopathy in this case, either by itself 
or in association with arsenism or latent dia- 
betes, is unknown. 


DIABETES MELLITUS 


The retinopathy found in our patient is 
not of the type seen in association with dia- 


betes, although capillary microaneurysms 
were present. The retinitis proliferans of 
diabetes usually appears late in the course of 
the disease, comes predominantly in patients 
with juvenile onset of the disease, and is 
characterized by lesions that almost always 
are on or near the optic discs. The major 
pathologic changes in the retinas of our pa- 
tient were in the midperiphery or far pe- 
riphery, as is very characteristic of Eales’ 
disease. These changes preceded by six years 
the appearance of diabetes, which may well 
have been induced by steroid therapy of 
asthma. Certain conditions associated with 
diabetes mellitus have been shown, however, 
to precede clinical diabetes by several years. 
For example, necrobiosis lipoidica diabeti- 
corum may appear from one to five years be- 
fore the symptoms of diabetes develop. Also, 
it is well known that unusually large babies 
have been born to apparently nondiabetic 
women who in later years become diabetic. 

Diabetic retinopathy, however, is not gen- 
erally recognized as one of the conditions 
that precede clinical diabetes by several 
years. Also, curiously, control of diabetes 
mellitus does not seem to benefit the diabetic 
retinopathy. 

New vessel formation like that observed 
in our patient is a rare phenomenon except 
among diabetics. It occurs in conditions in 
which some degree of retinal hypoxia is 
present; for example, with retinal-vein ob- 
struction, retinal periphlebitis, hemorrhagic 
glaucoma, and retro!ental fibroplasia. There 
is an overgrowth of capillaries, not only into 
the retina, but up into the vitreous itself. 
Since there is lack of tissue support for 
these new capillaries, and since they have 
only a thin endothelial wall, they tend to 
rupture readily and to cause hemorrhage into 
the vitreous. Any exertion is likely to break 
them, and it is a common experience for 
such ruptures to occur during lifting, trauma 
or hypoglycemic shock. 

The occurrence of fragile veins and capil- 
laries with or without microaneurysms in 
the fundi of the eyes, regardless of cause, 
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is particularly hazardous in patients with 
asthma, inasmuch as many of them are given 
to hard overcoughing. Not infrequently, 
such patients cough hard enough to break a 
rib and occasionally produce emphysema of 
the mediastinum and subcutaneous tissues. 
It is extremely important in such instances 
to control the asthma thoroughly by avoid- 
ing any factors that precipitate coughing 
such as smoke, fumes, dust, exertion, sudden 
temperature changes, and colds. Complica- 
tions such as sinusitis, bronchostenosis, or 
bacterial infections of the air passages 
should be corrected or treated vigorously. 
Antibiotics should be used when indicated. 
Symptomatic remedies for the relief of 
bronchospasm should be used promptly and 
in adequate dosage to avoid bronchospasm 
and hard coughing. No measure likely to 


relieve the patient, with the exception of 
arsenic therapy, should be overlooked. 


SUMMARY 


Bilateral retinopathy with microaneur- 
ysms and vascular proliferation, possibly as 
a toxic manifestation of arsenism, developed 
in a patient with known asthmatic bronchi- 
tis. Later, as a result of overcoughing in as- 
sociation with asthma, rupture of a retinal 
capillary occurred, leading to hemorrhage 
into the vitreous with impairment of the 
vision. Other manifestations of arsenism 
and general measures for control of asthma 
are discussed, along with the additional pos- 
sibility that either infection or preclinical 
diabetes mellitus caused the toxic retinop- 
athy in this case. 

Mayo Clinic. 
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TOBACCO AMBLYOPIA* 


THE EVOLUTION AND NATURAL HISTORY OF A “TOBACCOGENIC” DISEASE 


H. Sirvette, Pu.D., H. B. Haac, M.D., P. S. Larson, Pa.D. 
Richmond, Virginia 


In many ways, the subject of tobacco 
(or nicotine) amblyopia is one of the most 
interesting and, when viewed in an historic 
light, one of the most revealing of the so- 
called tobaccogenic diseases; for it illus- 
trates, as none other of these diseases so 
well does, the phenomenon of “birth, 
growth, and senescence” of a disorder 
which, it seems, may at best have been 
largely illusory. Tobacco amblyopia (includ- 
ing tobacco-alcohol amblyopia) is thus an 
object lesson in the natural history of tobac- 
cogenic disease, which the physician inter- 
ested in medical history may wish to keep in 
mind when the question of tobacco etiology 
is raised in other diseases as fashionable 
now as tobacco amblyopia once was. 

Tobacco amblyopia was first described by 
George Joseph Beer in 1792 and later in 
1817; it was noticed again by Mackenzie in 
1835. (A more lengthy historic account of 
tobacco and alcohol amblyopia has been 
given by Hirschberg, 1879.) Grouping the 
number of subsequently published papers on 
tobacco or tobacco-alcohol amblyopia by dec- 
ades, we have succeeded in finding only 13 
articles printed between 1861 and 1870. 

In the years 1871-1880, there appeared 16 
papers; in 1881-1890, the relatively large 
number of 54; in 1891-1900, 21; in 1901- 
1910, 35; in 1911-1920, 15; in 1921-1930, 


* From the Department of Pharmacology, Medi- 
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all aspects, experimental and clinical, of the bio- 
logic effects of tobacco. 
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36; in 1931-1940, 33; in 1941-1950, 20; and 
in 1951 and later, 14 papers—to which we 
must add an annotation which appeared in 
the British Medical Journal (1:1582, 1959) 
after our review had been completed and 
which promptly called forth a rash of cor- 
respondence in those pages. This latter phe- 
nomenon appears to indicate that it is not 
a simple lack of interest in tobacco ambly- 
opia which has been responsible for the de- 
scending slope of the publication frequency 
curve, but rather a genuine paucity of pub- 
lishable material. 

It is to be further remarked that the num- 
ber of cases of tobacco or tobacco-alcohol 
amblyopia reported in these publications fol- 
lows much the same pattern of distribution 
in time and also shows a peak in the decade 
1881-1890. Out of 935 cases appearing in 
the examined literature from 1861 to the 
present time, 480 or over 50 percent were 
reported between 1871 and 1890. In reflecting 
upon this apparent decline in the number of 
cases of tobacco amblyopia, what immedi- 
ately strikes the mind is that the time-curve 
of tobacco consumption has, on the contrary, 
continued steadily upward ; this conspicuous 
lack of parallelism between disease incidence 
and tobacco consumption—a positive paral- 
lelism between which has been accorded, in 
the case of the alleged smoking-lung cancer 
relationship, a certain degree of etiologic 
significance by several recent authors—af- 
fords an opportunity for productive specula- 
tion. 

Assuming that the incidence of a disease 
has apparently gone down while exposure to 
its presumed etiologic agent has significantly 
risen, several possible explanations suggest 
themselves. The most obvious is that the 
presumed relationship is not causative. 
There is also the possibility that the organ- 
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ism has developed in time some resistance to 
the causative agent, either hereditarily deter- 
mined or as a result of external factors (for 
example, better general health and nutri- 
tion). Genetically determined changes in re- 
sistance may be ruled out, since but one cen- 
tury 1s less than a moment in human evolu- 
tion. Nor can one avoid the suspicion (now 
unprovable) that many of the earlier re- 
ported cases of tobacco or tobacco-alcohol 
amblyopia had been falsely diagnosed, which 
leads to the not unwarranted belief that later 
ophthalmologists, confronted with a dim- 
sighted patient, did not end their diagnostic 
search and etiologic analysis as soon as it 
had been ascertained that the patient 
smoked. The only alternative to this latter 
explanation is the rather cynical conclusion 
that tobacco amblyopia is just as common to- 
day as it was in 1881-1890, but that cases of 
it are so old-hat by now that the physician- 
author no longer feels their publication will 
advance either medicine or his own career. 

Fortunately the great mass of published 
material on tobacco amblyopia contains 
within itself sufficient inconsistencies and 
contradictions to enable one to cancel out a 
good deal of it. This rather tedious labor is 
justified, not by the isolated importance of 
tobacco amblyopia alone (as the relatively 
small space allotted to this once notorious dis- 
ease in modern textbooks will confirm), but 
rather because, as we have said, a full ac- 
count of the rise and fall of tobacco ambly- 
opia as a prototype of “tobaccogenic dis- 
ease” is not without contemporary signifi- 
cance. 

It is still true of tobaccogenic disease in 
general, as Lewis (1901) remarked of this 
disorder in particular, almost in the heyday 
of tobacco amblyopia, that among the enor- 
mous number of smokers only a very small 
proportion become amblyopic and this pro- 
portion would be still further reduced if it 
were possible to exclude nontobacco compli- 
cating factors. 

The key question was again posed by 
Heaton, McCormick and Freeman (1958) 


more than one-half century later: Why 
should only a few people who smoke get this 
amblyopia? Whatever the answer to this 
crucial question, it is difficult to believe that 
tobacco or tobacco smoking comprises any 
significant part of it. 


DEFINITION 


By definition of tobacco amblyopia, as 
Heaton, McCormick and Freeman (1958) 
have pointed out, tobacco is a necessary fac- 
tor ; that is, it is not possible for nonusers of 
tobacco to develop tobacco amblyopia. 

Now, such a definition as previously 
stated has the great merit of avoiding the 
uncomfortable fact that nontobacco users 
may, and sometimes do, come down with a 
disease identical (so far as one can tell) to 
that suffered by tobacco users; and if au- 
thors in the currently fashionable field of 
lung cancer would only make use of this same 
qualification, the dispute over a specific ( for 
example, tobacco) causation in this particu- 
lar disease would evaporate into the fog of 
atomized distinctions. Thus, male-rural-cig- 
arette-lung-cancer, by definition, could de- 
velop only in cigarette smoking farmers ; 
noncigarette lung cancer, only in nonsmok- 
ers and so forth, through all combinations 
and permutations of “etiologic factors” sug- 
gested for this disease. Simple introduction 
of X into the several definitions would pro- 
vide for any etiologic factor or factors so 
far unknown or unrecognized. 

L. J. Lautenbach (1898b) employed the 
term “‘tobacco amblyopia” to express a bi- 
lateral retrobulbar neuritis of the optic nerve 
with central color scotoma, followed later by 
atrophy of the optic nerve, occurring in one 
addicted to the excessive use of tobacco 
and not, so far as known, using any other 
toxic agent to excess. Although Samelsohn 
(1882) considered as incorrect the strict dis- 
tinction between toxic amblyopia and retro- 
bulbar neuritis, both Uhthoff (1886, 1887 ) 
and Groenouw (1892) regarded the two 
afflictions as different diseases, in spite of 
the seemingly identical anatomic findings. 


, 
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According to Uhthoff, the clinical picture 
of retrobulbar neuritis is distinguished from 
that of toxic amblyopia by the extent and 
kind of scotoma; only very few cases of 
toxic amblyopia were said to resemble retro- 
bulbar neuritis in their field of vision find- 
ings, and vice versa. Apparently, “retrobul- 
bar neuritis” is itself a nebulous term 
( Bussy, cited in Lancet, 2:818-819, 1926). 

Ruata (1925), among others, considered 
nicotine amblyopia as one of the numerous 
symptoms of chronic tabagism, a symptom 
which was never primary but always pre- 
ceded or was accompanied by other difficul- 
ties, such as, cardiovascular, digestive, and 
nervous disorders. Nicotine amblyopia dis- 
closed an advanced and relatively grave state 
of intoxication by tobacco. 

Most authors distinguish between blind- 
ness and amblyopia; almost a century ago, 
Hart (1863a) stated it was time to discard 
the word amaurosis, that the term had orig- 
inated in the dark ages of ophthalmic sci- 
ence, and had been well defined as describing 
a condition in which the patient saw nothing 
and the surgeon just a little. 

The term “smoker’s eye’ apparently has 
been recently coined as a synonym of to- 
bacco amblyopia. A Chester, England, court 
was told that heavy smoking may cause a 
driver to confuse the color of traffic signals. 
The defendant had driven through a traffic 
light, believing that the signal was green and 
in his favor and a specialist diagnosed the 
defendant's condition as “smoker's eye’ 
(Lancet, 2:411, 1958). This popular de- 
scription of a condition occurring in smok- 
ers but not peculiar to them is rather dan- 
gerously misleading, as are lay interpreta- 
tions of technical medical publications. 

In connection with the latter, the antito- 
bacco publicist Roy Norr (Hearings before 
a Congressional Sub-Committee, 1957, p. 
272) has rhetorically demanded: 

“How many thousands have been crushed 
into a pulp due to sudden failure of sight 
suffered by a hard smoking driver due to 
nicotine amblyopia causing a sudden spasm 


of the blood vessels of the eye? How many 
mysterious air disasters have occurred be- 
cause the pilot's vision and depth perception 
have been affected by smoking ? It is only re- 
cently that aviation doctors have taken steps 
to warn pilots of the danger. Medical litera- 
ture is full of papers on that subject.” 

Medical readers will hereinafter be able to 
interpret them for themselves. 


INCIDENCE 


One must clearly distinguish between (1) 
the incidence of tobacco amblyopia among 
all users of tobacco, and (2) the incidence 
of smoking and other tobacco use among 
sufferers from amblyopia, that is, the inci- 
dence of tobacco amblyopia in all cases of 
toxic amblyopia whatever the origin. 

1. It is the impression of many students 
of this disease that the incidence of tobacco 
amblyopia in the tobacco-using population is 
low (Lewis, 1901; Lillie, 1934; Greeves, 
1936; Heaton et al., 1958; among others), 
and decreasing (Orr, 1936; Lancet, 1: 1009- 
1010, 1938), although Vandegrift (1914) 
and Hedges (1957) held that tobacco ambly- 
opia was more common than suspected. 

2. The difficulty of ascertaining the true 
incidence of tobacco amblyopia among pa- 
tients with eye disease is enhanced by the 
habit of many authors of reporting cases of 
“tobacco-alcohol amblyopia” without distin- 
guishing between the relative importance or 
unimportance of the “nicotine’’ or the “al- 
cohol” factor. 

Combining extensive series of eye cases 
reported in the literature, we have calculated 
that, of a total of 287,869 eye patients, 2,492 
or approximately 0.86 percent were diag- 
nosed as having cases of tobacco-alcohol am- 
blyopia (based on Horner, 1878; Galezow- 
ski, 1883b, 1884; Eperon, 1890 ; Galezowski, 
quoted by Ramsay, 1895; Finlay, 1901; 
Voigt, 1906; Scholtz, 1907; Bachstez, 1920; 
Bachstez and Purtscher, 1920; Lindner, 
1920; de Andrade, 1923; Cossu, 1923; de 
Vincentiis, 1927). According to a later au- 
thority, tobacco-alcohol amblyopia was seen 
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in about 0.3 to 0.5 percent of all patients 
newly admitted to the eye clinic of the Massa- 
chusetts Eye and Ear Infirmary (Carroll, 
1935a). 

Summarizing a representative collection of 
extensive series in which tobacco amblyopia 
was distinguished from tobacco-alcohol am- 
blyopia, the incidence rate of presumably 
pure tobacco amblyopia was calculated to be 
0.77 percent in a total of 228,339 patients 
with eye disease (based on Chisolm, 1878; 
Galezowski, 1883b, 1884; Finlay, 1901; 
Voigt, 1906; Bachstez, 1920; Bachstez and 
Purtscher, 1920; Pick, 1920; Meyerhof, 
1921; Hanke, 1920; Traquair, 1927, 1928, 
1931). In the absence of detailed case his- 
tories and knowledge of the authors’ criteria 
of what constituted tobacco and/or alcohol 
use, it is difficult to evaluate these statistics. 
Furthermore, it should be pointed out, that 
the incidence rate of presumably pure to- 
bacco amblyopia is very heavily weighted by 
the very large number of patients—136,157 
—in Traquair’s series, and his reported in- 
cidence rate of 1.12 percent. 

Several authors have presented statistics 
pointing to an increase in the incidence of 
tobacco amblyopia during wartime, particu- 
larly in countries suffering from food scar- 
cities ; this was observed during and imme- 
diately after World War I (Jendralski, 
1922; Sattler, 1923; Bachstez, 1920; Bach- 
stez and Purtscher, 1920; Traquair, 1931; 
Gjessing, 1939) and for World War II 
(Hambresin and Schepens, 1946). There 
appears little doubt that the increase in to- 
bacco amblyopia during both World Wars 
was due to nutritional factors, rather than 
to any change in the degree or manner of 
tobacco use (see later in text). 


FACTORS AFFECTING THE INCIDENCE 
OF TOBACCO AMBLYOPIA 


Early observers noted that their cases of 
toxic amblyopia were all in men (Horner, 
1878; Nelson, 1880), and it has been com- 
monly stated and/or observed that tobacco 
amblyopia usually occurs in men (Lyle, 


1905 ; Dowling, 1908, 1909; Greeves, 1936; 
Heaton et al., 1958; among others) and is 
very rare in women (Eales, 1887; Gunn, 
1887; H. Eales, 1890; Lyle, 1905; Scholtz, 
1907; Cossu, 1923; Traquair, 1927, 1928, 
1931; Usher, 1927). However, Uhthoff 
(1911) warned that one should not assume 
a special predisposition of men, since women 
are also attacked when sufficiently exposed. 
It is statistically unfortunate that cases of 
tobacco amblyopia are now so relatively rare 
that the sex incidence of the condition can- 


not be determined in these years when 


women, too, are “sufficiently exposed.” 

As to the age incidence, virtually all au- 
thorities are agreed that tobacco amblyopia 
is most frequent in middle-aged men, ap- 
proximately between the ages of 40 and 60 
years (Nelson, 1880; Ramsay, 1895; Kerr, 
1901; Lyle, 1905; Bar, 1906; Scholtz, 1907 ; 
Dowling, 1908, 1909; Gy, 1913; Cossu, 
1923; Usher, 1927; Traquair, 1931; Lillie, 
1934: Greeves, 1936; Hambresin and Sche\ 
pens, 1946; Heaton et al., 1958; among 
others ). 

Tobacco amblyopia is said to be rare be- 
fore the age of 30 years (Groenouw, 1892), 
although patients have been reported in their 
early 20’s (Kerr, 1901; Scholtz, 1907; Tra- 
quair, 1931) and even in their teens ( Bar, 
1906; Usher, 1927). Lautenbach (1898b) 
believed tobacco amblyopia to be more prev- 
alent among young people than commonly 
supposed. 

At the other extreme, the incidence of 
the disease was said to drop after the age of 
60 years (Groenouw, 1892), though tobacco 
amblyopia has been reported in patients 80 
years of age and older ( Kerr, 1901; Scholtz, 
1907 ; Traquair, 1931; Heaton et al., 1958). 
(In a group of men over the age of 60 years, 
no relation was found by F. Edwards, Mc- 
Keown and Whitfield [1959] between smok- 
ing habits and defective vision. ) 

From his examination of Negro tobacco- 
workers, Dowling (1908) was inclined to 
conclude that this race enjoyed an immunity 
to tobacco blindness. Confirmation or dis- 
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proof of this belief has apparently not ap- 
peared in the literature. 

During 15 years of experience in Turkey 

and the Levant, Van Millingen (1888) 
never met with a single instance of tobacco 
or alcohol amblyopia in a native-born Turk, 
and in 11 years’ practice in Egypt, Meyer- 
hof (1921) found no cases of tobacco am- 
blyopia in native-born Egyptians. This latter 
author commented that native-born young 
Egyptians were accustomed to use a huge 
amount of tobacco, mostly in the form of 
cigarettes, but alcohol was completely 
avoided by the Mohammedan Egyptian— 
and probably also by the Mohammedan 
Turk. 
- Lopez (1900) reported that tobacco am- 
blyopia was an exceptional occurrence in 
Cuba, probably because its tobacco was su- 
perior in quality to that of other countries, 
and possesed a lower nicotine content. How- 
ever, Finlay (1901) was enabled by his per- 
sonal medical practice in that country to 
contradict authoritative statements to the 
effect that Cubans and Spaniards were im- 
mune to tobacco amblyopia. Van der Hoeve 
(1927) stated that he had never seen cases 
of tobacco amblyopia in Holland, and did 
not believe it ever occurred there, though he 
did not know why. 

It has been noted that the incidence of the 
disease is highest in those occupations which 
gave the most opportunity for smoking while 
at work (Groenouw, 1892; Scholtz, 1907). 
It is interesting to note that many authorities 
have reported that tobacco amblyopia is ab- 
sent or rare and exceptional in tobacco 
workers (Ely, 1880; Shears, 1884; Snell, 
1894a, b; Gy, 1913; Meyerhof, 1921; Volo- 
konenko, 1925; Neuschueler, 1928; among 
others), the condition when found being as- 
cribable to excessive personal use of tobacco 
by the individual rather than to the working 
conditions (Dowling, 1892, 1908, 1909). 

According to Kretschmer (1942), how- 
ever, tobacco amblyopia was a special conse- 
quence of industrial poisoning to which 
young women tobacco employees were par- 


ticularly sensitive. Dowling (1908, 1909), 
on the other hand, stated that women cigar- 
workers seemed to be practically exempt 
from toxic amblyopia. 


RELATIONSHIP TO KIND AND DEGREE 
OF TOBACCO USE 


It appears to be agreed that prolonged ex- 
posure to tobacco is necessary to produce a 
toxic amblyopia (Sichel, 1863a, b, c, 1864; 
Chisolm, 1878, 1887; Galezowski, 1883a, b, 
1884; Nettleship, 1887; Ramsay, 1895; 
Heaton et al., 1958; Brit. M. J. 1:1582, 
1959; Doggart, 1959). Chisolm (1887) had 
never seen tobacco amblyopia from tobacco 
use of less than 10 years and all but one of 
the patients of Heaton, McCormick and 
Freeman (1958) had smoked for 30 years 
and more. In the latter series, the remaining 
patient had smoked for only 1.5 years. Net- 
tleship (1887) reported two cases in which 
onset of the disease followed one and three 
years of smoking, respectively. 

For the most part, authors have felt that 
the absolute amount of tobacco used was not 
a determining factor, although some (for 
example, Galezowski, 1883a, b, 1884; de 
Vincentiis, 1927) have related the disease to 
immoderate use of tobacco. Wordsworth 
(1863b) remarked that he would not expect 
to find loss of visual function in all old 
abusers of tobacco any more than he would 
expect to find cirrhosis in all old sots. Lou- 
reiro (1865) stated that the amount of to- 
bacco which would lead to harmful conse- 
quences to individuals in sound condition 
could not be specified. 

In fact, the occurrence of tobacco ambly- 
opia bears no direct relation to the quantity 
of tobacco consumed (Lewis, 1901). The 
amount of tobacco smoked by patients with 
this disease varies ( Heaton et al., 1958) and 
the condition is not necessarily caused by the 
consumption of large quantities of tobacco 
(Greeves, 1936). In certain idiosyncracies, 
however, tobacco absorbed even in small 
quantities, such as in smoke-filled rooms, 
can provoke visual troubles (Galezowski, 
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1883a, b, 1884). But these latter are tran- 
sient, whereas true tobacco amblyopia is not. 

Several authors have given their estimate 
or calculation of the amount of tobacco nec- 
essary to produce toxic amblyopia (assum- 
ing sufficient length of time of exposure) ; 
the weekly consumption varied from 0.5 to 
9.0 oz., and an average might be struck at 
about 3.0 to 4.0 oz. (Sichel, 1863a, b, c, 
1864; Eales, 1887; Nettleship, 1887; Kerr, 
1901; Traquair, 1931). According to Groe- 
nouw (1892), up to 0.5 oz. of tobacco was 
probably harmless. 

Elderton (1927) statistically analyzed 
Usher’s (1927) data.on 1,100 cases of to- 
bacco amblyopia and found that the amount 
of smoking for the development of this con- 
dition varied considerably with the individ- 
ual; there was as much variability in the 
amounts smoked by the patients as there was 
in the amounts smoked by the men in a con- 
trol series of 500 pipe smokers without vis- 
ual impairment. 

Men who were 50 years of age or over 
when they were found to have tobacco am- 
blyopia were, on the average, smoking the 
same amount of tobacco as the men of the 
same age in the control series; men who 
were under 50 years of age when they de- 
veloped the disease were smoking more to- 
bacco than the men in the control series; 
men who developed the defect before they 
were 30 years of age were smoking about 1.0 
oz. more tobacco a week than men in the 
control series; men who developed ambly- 
opia between 35 and 40 years of age were 
smoking about 0.5 oz. more. It appears then, 
that differences in tobacco consumption were 
not as determinative as individual “sensi- 
tivity” or. “predisposition.” 

It has been suggested that tobacco ambly- 
opia may result from the use of strong and/ 
or coarse tobaccos (Eales, 1887; Ramsay, 
1895; Kerr, 1901; Adrogue, 1923), such as 
a shag type (Brit. M. J., 1:1582, 1959). 
According to Terrien (1908), visual dis- 
turbances depend on the manner of use of 
tobacco and its nicotine content but, accord- 
ing to Elderton’s (1927) analysis of Usher’s 


(1927) data, the strength of the tobacco, as 
judged by the amount of nicotine, did not 
seem to be of importance; the patients were 
found to be smoking the stronger types of 
tobacco in the same proportion as the gen- 
eral public and there was no conclusive evi- 
dence that those smoking the stronger tobac- 
cos developed amblyopia at an earlier age. 

Groenouw (1892) stated that all of the 
usual forms of using tobacco may lead to 
toxic amblyopia; Lautenbach (1898a) was 
convinced that tobacco must be smoked to 
produce the disorder; and most authors 
have, in fact, implicated smoking more than 
other forms of tobacco use. Chisolm (1887) 
stated he had never seen a case of amblyopia 
due to the use of snuff, and Gy (1913) 
agreed that the condition was rare in snuff 
takers, although it may occur (Doggart, 
1959). 

In 1887, Chisolm remarked that he had 
never seen a case of amblyopia due to the 
use of chewing-tobacco, but in 1890, he re- 
ported two cases in men who chewed to- 
bacco. Ramsay (1895) never saw a case 
of tobacco amblyopia in a patient who 
chewed but did not smoke and Lautenbach 
(1898a) was so convinced that tobacco must 
be smoked to produce amblyopia that he per- 
mitted tobacco chewing during treatment of 
this condition. Other authors have noted that 
amblyopia was rare in tobacco-chewers (Gy, 
1913, Meyerhof, 1921); still others, that 
some or many amblyopia patients may chew 
(Kerr, 1901; Pick, 1920; Doggart, 1959). 

It has often been said that tobacco am- 
blyopia shows a preference for cigar smok- 
ers (Gy, 1913; Meyerhof, 1921; among 
others). Chisolm (1887) reported having 
seen tobacco amblyopia caused by as little as 
one-half cigar a day, although Groenouw 
(1892) felt that up to three cigars a day 
were probably innocuous. Lillie (1934) 
thought tobacco amblyopia most common in 
patients who smoked cigars or pipes exces- 
sively and, in Hedges’ (1955) experience, 
all patients with far-advanced amblyopia 
had been cigar smokers, 

On the other hand, Greeves (1936) stated 


that amblyopia only occasionally resulted 
from cigar smoking; and Heaton, McCor- 
mick and Freeman (1958) stated that cigars 
are seldom responsible for this disease. 
These latter authors stated that tobacco am- 
blyopia usually affects persons who smoke 
strong pipe tobacco; and pipe smoking has 
been considered by others the commonest 
cause of the disorder (Greeves, 1936 ; Leish- 
man, 1951; Brit. M. J., 1:1582, 1959; Dog- 
gart, 1959). 

With respect to cigarette smoking, Lillie 
(1934) stated he had never seen a case of 
nicotine amblyopia from this cause; and re- 
cently, the statement was made that there is 
no record of cigarette smoking causing the 
disease (Brit. M. J., 1:1582, 1959) ; but this 
latter pronouncement was promptly ques- 
tioned by writers who had themselves seen 
cases in cigarette smokers (A. T. G. Evans, 
1959; Cohen, 1959; Smith, 1959; Heaton et 
al., 1959) or who were cognizant that the 
literature contained such cases (Ewing, 
1959; Heaton et al., 1959). 

It appears to be true, nevertheless, that 
cigarettes are seldom responsible for tobacco 
amblyopia (Traquair, 1931; Greeves, 1936; 
Heaton et al., 1958, 1959)—or, a less com- 
mon cause than pipes ( Doggart, 1959). Per- 
haps, then, the great change to the cigarette 
in smoking habits following World War I 
is at least partially responsible for the 
marked drop in reported tobacco amblyopia 
in recent decades. 

A possible explanation of the different in- 
cidence rates of tobacco amblyopia in pipe 
and cigarette smoking has been suggested by 
Leishman (1951), who related them to pos- 
sibly different routes of absorption of nico- 
tine: in the former manner of smoking, it 
was deemed likely that the nicotine was 
swallowed, causing a slow upset of gastric 
function, with resulting metabolic derange- 
ment, which in turn might produce the le- 
sions of tobacco amblyopia. The British 
Medical Journal (1:1582, 1959) also con- 
sidered that perhaps the difference was re- 
lated to the fact that cigarette smoking is 
mainly an inhalation into the bronchi and 
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lungs, whereas pipe smoking is often accom- 
panied by much swallowing into the stomach. 


RELATIONSHIP TO ALCOHOL CONSUMPTION 


De Vincentiis (1927) has described the 
debate which has come down through the 
years on the relative importance of alcohol 
and tobacco in the production of toxic am- 
blyopia. It will be sufficient at this date to 
indicate the general suggested relationships, 
since (as will appear) neither tobacco nor 
alcohol seems to be of true etiologic signifi- 
cance. Presumably, teetotalling smokers 
show “pure” tobacco amblyopia; nonsmok- 
ing drinkers, a “pure” alcohol amblyopia; 
while individuals who both smoke and drink 
may develop tobacco-alcohol amblyopia. 
Thus, the differentiation depends upon ret- 
rospective case histories ; and the distinction 
is further rendered difficult in that, as Lewis 
(1901) pointed out, alcohol alone will pro- 
duce a condition of the optic nerves very 
similar to that which is ascribed to tobacco. 

In brief, the following relationships be- 
tween tobacco and alcohol in the production 
of toxic tobacco-alcohol amblyopia have been 
suggested or maintained by the several au- 
thorities: 

1. Both alcohol and tobacco are causative 
agents (Horner, 1878; Martin, quoted in 
Brit. M. J., 1:744, 1879; among others). 

2. Either agent alone is capable of causing 
the disease (Terrien, 1908; Gy, 1913; 
among others), although usually and most 
frequently free indulgence in alcohol is as- 
sociated with heavy smoking (Treitel, 1879; 
Ramsay, 1895; Kerr, 1901; Parsons, 1901c; 
H. W. Lyle, 1905; Terrien, 1908; Gy, 1913; 
de Andrade, 1923; Peters, 1926; deSchwei- 
nitz, 1927; D. J. Lyle, 1947; Crain, 1958; 
Brit. M. J., 1:1582, 1959). 

3. The influence of alcohol in the produc- 
tion of tobacco-alcohol amblyopia is second- 
ary or doubtful (Traquair, 1927, 1928, 
1931), since tobacco-alcohol amblyopia is ob- 
served in nondrinkers (Berry, 1882; Elder- 
ton, 1927; Hambresin and Schepens, 1946) 
but not in nonsmokers (Gunn, 1887; Mor- 
ton, 1887; Nettleship, 1887), and is gener- 
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ally connected with excessive smoking but 
not with alcoholism (Groenouw, 1892; 
Scholtz, 1907; Ruata, 1925; Rivet, 1948). 
Furthermore, tobacco-alcohol amblyopia im- 
proves when smoking is stopped, even 
though the patient continues to drink 
(Berry, 1882, 1887; Nettleship, 1887; P. J. 
Evans, 1939). 

4. Alcohol indirectly favors the toxic ef- 
fects of tobacco on the eye (Berry, 1887; 
Gunn, 1887; Nettleship, 1887 ; Heaton et al., 
1958). However, some persons with ambly- 
opia have been reported to derive temporary 
benefit from alcohol, as regards their vision 
(Gunn, 1887). 

5. The influence of tobacco is minor, the 
etiologic factor in toxic retrobulbar neuritis 
being practically always alcohol and very 
often both alcohol and tobacco, but rarely if 
ever tobacco alone (Bussy, cited in Lancet 
2:818-819, 1926). Moreover, the condition 
is seen in patients who do not use tobacco 
(von Fellenberg, 1918), and improves when 
drinking is stopped, even though smoking is 
not curtailed (Lautenbach, 1886). 

From the previous statement, it appears 
likely that no generalization may be made 
which is valid in any particular case. Carroll 
(1935a) believed that increased suscepti- 
bility of the patient was a far more impor- 
tant factor than the amount of tobacco or al- 
cohol consumed. As a rule, neither tobacco 
nor alcohol directly affects the eyes, unless 
the substances have first attacked the gen- 
eral health (Krimsky, 1936a, b), a view 
which may be taken as a rather obscure ex- 
pression of the current. belief that nutri- 
tional retrobulbar neuritis is a true defi- 
ciency disease (D. F. Moore, Lancet 2:527, 
1958). 

There is only historic interest in the 
earlier view of Horner (1878), Sachs 
(1888), and deSchweinitz and Edsall 
(1903a, b), which has been discussed by 
deSchweinitz (1922), that intestinal toxins 
elaborated gastrointestinal catarrh 
caused by the abuse of alcohol and tobacco 
had a greater effect in creating toxic ambly- 
opias than either the alcohol or tobacco it- 


self, although this vaguely foreshadowed 
the current concept of an indirect influence 
of these substances. 

Uhthoff (1886, 1887) classified 204 cases 
of so-called retrobulbar neuritis as to eti- 
ology: 64 were due to alcohol, 45 to alcohol 
and tobacco, 23 to tobacco alone, giving a 
ratio of 3:2:1. The remaining cases were 
either of unknown or nontobacco-alcohol eti- 


ology. 


ROLE OF TOBACCO 


Wordsworth (1863a) stated that all clas- 
sic writers attributed to tobacco its full share 
of causation as a source of amaurosis. Hutch- 
inson (1863) analyzed a_ collection of 
cases of cerebral amaurosis and, while he 
saw great difficulty in the way of belief in a 
tobacco etiology, he considered there was 
enough clinical suspicion to insist on the dis- 
use of tobacco in all potential cases of this | 
disease. Loureiro (1865) observed no single 
instance of cerebral amblyopia or amaurosis 
in which tobacco alone was responsible. 

It is apparent that such statements have 
no real value as evidence so far as the etiol- 
ogy of “tobacco amblyopia” is concerned. 
The opinions of later writers (for example, 
Nettleship, 1879; Browne, 1888a; Lauten- 
bach, 1898b; Gutierrez-Muro, 1934; Gott- 
lieb, 1941, 1942; Hedges, 1955; Brit. M. J., 
1:1582, 1959; Doggart, 1959) that tobacco 
is a cause of toxic amblyopia (but not nec- 
essarily the only agent capable of producing 
this condition) are also not synonymous 
with proof, although the observation that re- 
covery from tobacco amblyopia may lie in 
mere abstinence from tobacco ( Hirschberg, 
1879; Berry, 1882; among others) would 
seem to implicate tobacco in some cases. El- 
derton (1927) concluded that there was no 
evidence that excessive smoking in itself 
would cause tobacco amblyopia. 

Lokshima (1936) raised the question of 
whether toxic diseases of the optic nerve 
might be caused by the methanol content of 
tobacco smoke but this appears unlikely. P. 
J. Evans (1939) believed the primary etio- 
logic factor in tobacco amblyopia to be a 


toxic agent, derived possibly by a process of 

fermentation and present in higher amounts 

in the heavier and darker tobaccos. 
According to Leishman (1951): 


Opinion has recently favoured some noxious 
agent associated with tobacco as the ultimate 
source of (tobacco amblyopia), since it has not 
been possible to connect the symptoms with the 
toxic actions of nicotine. While it is therefore un- 
likely that tobacco amblyopia is a direct result of 
the action of blood-borne nicotine on the visual 
mechanism, it is still possible that the condition 
may be an indirect result of nicotine poisoning. 


Hambresin and Schepens (1946) had also 
considered that tobacco amblyopia was only 
one symptom of chronic tobaccoism. Lau- 
tenbach (1898b) believed tobacco amblyopia 
to be induced, not by the direct absorption of 
nicotine but by the volatile products of com- 
bustion. However, if it be true that tobacco 
amblyopia is found in tobacco chewers and 
snuff takers, this cannot invariably be the 
case. 

According to Traquair (1931), the occur- 
rence of tobacco amblyopia is an excellent 
illustration of the relationship of the true 
cause and the exciting cause. The true cause 
is tobacco, but the disease is determined in 
many instances by a depression in the pa- 
tient’s health. It is equally in accord with 
the clinical facts to maintain that it is to- 
bacco which is the exciting cause, and that 
the true cause is the patient's “ill health” or, 
as expressed today, the patient’s nutritional 
deficiency in vitamins, Thus, in persons with 
even mild vitamin-B,, deficiency, the retina 
or optic nerve is unduly sensitive to tobacco 
(Heaton et al., 1958). 


NONTOBACCO FACTORS IN 
TOBACCO AMBLYOPIA 


Since it has been obvious to all observers 
that a majority of tobacco users, even those 
not in perfect health, do not develop tobacco 
amblyopia, several authors have postulated 
an individual hypersusceptibility to tobacco 
in those patients who have developed the 
disease (Hutchinson, 1873; Terrien, 1908; 
Traquair, 1931; among others). Eales 
(1887), also noting that the disease # com- 
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paratively rare although the smoking habit is 
common, believed there was probably an in- 
herited tendency to it. 

General ill health or loss of health was 
said to predispose the individual to tobacco 
amblyopia (Loureiro, 1865; Eales, 1887, 
1890; Lewis, 1901; Traquair, 1931; Krim- 
sky, 1936a, b). Various debilitating condi- 
tions or “nervous exhaustion” may be in- 
cluded in this category (Loureiro, 1865; 
Berry, 1884; Browne, 1888a; Kerr, 1901; 
Lyle, 1905; Terrien, 1908; Hambresin and 
Schepens, 1946). Psychic shocks have also 
been mentioned as precipitating causes of 
the disease (Traquair, 1927, 1928; Ham- 
bresin and Schepens, 1946). 

Several diseases have been specifically 
mentioned as predisposing the sufferer to 
toxic (tobacco-alecohol) amblyopia: digestive 
disorders (Loureiro, 1865; deSchweinitz 
and Edsall, 1903a, b; Dunn, 1910) ; diabetes 
(Nettleship and Edmunds, 1882-1883; Ed- 
munds and Nettleship, 1883; Browne, 
1888a; Moore, 1888; Terrien, 1908; de- 
Schweinitz and Fewell, 1926; Shannon and 
McAndrews, 1934; Carroll, 1956; Crain, 
1958; Doggart, 1959); syphilis (Terrien, 
1908; Bussy, cited in Lancet, 2:818-819, 
1926). 

Many authors have pointed out that mal- 
nutrition (starvation, loss of weight, under- 
nourishment, and so forth) seems to in- 
crease the patient’s susceptibility to tobacco 
amblyopia (Berry, 1884; Eales, 1887; 
Browne, 1888a; Lyle, 1905; Cramer, cited 
by Bachstez, 1920; Binet and Crosnier, 1945 ; 
Hambresin and Schepens, 1946; Crain, 
1958 ; Doggart, 1959; among others). By the 
same token, Lindner (1920) believed that 
the very low incidence of retrobulbar neu- 
ritis found by him in Lublin was due to the 
good nutritional status of these patients. 

The nutritional disturbance responsible 
for this increased susceptibility to toxic am- 
blyopia appears to be a vitamin deficiency, 
although Carroll (1937, 1943, 1944, 1945) 
did not consider tobacco-alcohol amblyopia 
purely the result of a deficiency state: if it 
were, one might expect to find a type of am- 


blyopia indistinguishable from tobacco-alco- 
hol amblyopia among patients who did not 
smoke or drink but who had deficiency con- 
ditions such as pellagra. Catroll suggested 
that patients suffering from subclinical nu- 
tritional deficiency might have a markedly 
increased susceptibility to tobacco and alco 
hol, the tobacco producing a toxic action on 
cells. He added that it ap 
peared likely that people consuming, absorb 


malnotrished 


ing, and utilizing normal amounts of vita- 
min B never develop tobacco amblyopia. 
(ther authors have also emphasized the 
etiologic factor of vitamin-B deficiency in 
optic neuritis of tobacco or alcohol habitués 
(Duggan, 1937; Cushman, 1939; Gottlieb, 
1941, 1942; Maxwell, 1953; among others), 
but clinical have not 


trials convincingly 


shown that it is a deficiency of vitamin-B 
complex which is the cause of tobacco 
amblyopia (Heaton et al., 1958). Smoking 
had been stopped in many instances which 
improved most cases, and often the diet and 
drinking habits of the patients had been 
simultaneously altered. 

Leishman (1951) found that tobacco am 
blyopia and the amblyopia of pernicious ane 
mia may co-exist in the same subject more 
frequently than might occur by chance. In 
view of the fact that two of the 14 patients 
with tobacco amblyopia studied by Heaton, 
MeCormick and Freeman (1958), and 10 of 
75 cases reviewed by Leishman (1951), 
were found to have pernicious anemia, the 
former authors reviewed the published cases 
of retrobulbar neuritis in pernicious anemia, 
and stated that a survey of these case re 
ports suggested that many of these patients 
with pernicious anemia could be described as 
having tobacco amblyopia. 

In addition, in neuritis of 
pernicious anemia, the histologic findings in 
the optic nerves (Bickel, Arch. Psychist. 
RBer., 53:1106, 1914) appear to be similar 
to those observed in tobacco amblyopia 
(Duke-Elder, cited by Heaton et al., 1958). 
Thus, tobacco amblyopia and the retrobulbar 
neuritis of Addisonian pernicious anemia 


retrobulbar 
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may be one and the same condition ( Heaton 
et al., 1958). 


DIAGNOSIS OF TORACCO AMBLYOPIA 


Karly writers gave most prominence to 
(1) rapid failure of sight with no ophthal 
moscopic or other obvious external changes 
to account for the loss of vision (Shears, 
1884; Hartridge, 1886), and (2) a central 
scotoma for colors (Leber, 1869; Griffith, 
1886; Hartridge, 1886; Eales, 1887). Ac- 
cording to Krimsky (1934), tobacco am- 
blyopia consists of a definite symptom com- 
plex the pathognomonic sign of which is a 
central scotoma and enlargement of the 
blindspot. 

Hambresin and Schepens (1946) con- 
sidered the sign of the nasal letter particu- 
larly characteristic, as noted by Traquair 
(1931); when the patient reaches the last 
line he is capable of perceiving on the visual 
scale, he distinguishes poorly the letter he 
fixes but clearly recognizes the letter on the 
nasal side of the letter fixed. Hambresin and 
Schepens emphasized the importance of de- 
termining the field of vision in studying 
tobacco amblyopia. 

The criteria on which Heaton, MeCormick 
and Freeman (1958) based the diagnosis of 
tobacco amblyopia in their patients were as 
follows: (1) the patient must be a smoker ; 
(2) a centrocaecal scotoma must be present ; 
(3) this scotoma must be horizontally oval 
with a sloping edge and most readily detected 
by a reduced stimulus, that is, with a red or 
a small white test object; (4) the scotoma 
must be bilateral, though not necessarily 
equal on the two sides; (5) the defect for 
color must exceed that for white; (6) there 
must be definite nuclei within that scotoma 
on the horizontal meridian; (7) the impair- 
ment of the temporal color field must exist 
within the 30-degree circle (in the more 
advanced cases, a similar defect is also seen 
to a small light test object). 

The recent annotator in the British Medi- 
cal Journal (1:1582, 1959) stated that the 
diagnosis of tobacco amblyopia is not easy, 


and went on to outline it ; careful case history 
is the first prerequisite. The occurrence of 
progressive failure of central vision in an 
elderly man without any evidence of signifi- 
cant intraocular disease is highly suggestive 
of tobacco amblyopia. The appearance of 
optic atrophy is seldom seen in the early 
stages and is purely a terminal phenomenon. 
The presence of a centrocaecal scotoma in 
the visual field, particularly to red and green 
objects, is diagnostic of the condition. 


DIFFERENTIAL DIAGNOSIS OF TOBACCO 
AMBLYOPIA 


Some authors have maintained that so- 
called tobacco amblyopia has no distinctive 
characteristics which would enable even an 
experienced physician to distinguish this 
condition from several other kinds of ret- 
initis or retrobulbar or optic neuritis 
( Meany, 1908; Percival, 1925; Lillie, 1934). 
Others have held that retrobulbar neuritis 1s 
a different disease from tobacco amblyopia, 
and have given rules for the differential 
diagnosis between the two (for example, 
Groenouw, 1892; deSchweinitz and Fewell, 
1926). 

In particular, some have believed that 
tobacco amblyopia could not be separated 
from alcohol amblyopia (Uhthoff, 1911; 
Neuschueler, 1928). Others (for example, 
Martin, quoted in Brit. M. J., 1:744, 1879) 
distinguished the signs and symptoms of 
amblyopia caused by alcoholic poisoning 
from those resulting from abuse of nicotine. 
The response to cessation of smoking was 
said by Lawford (1890) to be indicative in 
the differential diagnosis of tobacco am- 
blyopia, in that abstinence from tobacco 
leads to improvement. 

Powers (1886) believed the use of am- 
ylnitrite to be of great assistance in the 
differential diagnosis of this condition. In 
his experience, no benefit was derived from 
the administration of this drug in progres- 
sive atrophy from other causes, while in to- 
bacco amblyopia, vision was immediately and 
markedly improved. 
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Carroll (1935a) discussed the importance 
of distinguishing the findings in tobacco 
amblyopia in aged patients from those of 
senile macular degeneration. Hambresin and 
Schepens (1949) discussed the differential 
diagnosis of tobacco amblyopia and heredo- 
familial optic atrophy. 


SIGNS AND SYMPTOMS OF TOBACCO 
AMBLYOPIA 


The literature contains a number of 
graphic descriptions of the typical sufferer 
from tobacco amblyopia and, in view of the 
seeming likelihood that some contemporary 
physicians may not encounter such patients 
in their own practice, the descriptions are 
given here in detail. 

According to Groenouw (1892), the typi- 
cal cases of toxic amblyopia are presented 
by men of middle age who are heavy smok- 
ers and are also usually addicted to the en- 
joyment of alcoholic beverages. The general 
condition is disturbed; lack of appetite, 
insomnia, constipation, diminution of sexual 
desire, and a feeling of fatigue and depres- 
sion are very rarely absent. Sometimes it is 
only possible for the patient to count fingers 
at a distance of a few meters; complete 
blindness is never present. 

According to Ramsay (1895), those af- 
fected with nicotine amblyopia usually pre- 
sent a strong healthy appearance unless 
suffering from debility rising from some 
other cause. They rarely admit ill health, but 
questioning brings out that for some time 
before the dimness of vision was first ob- 
served, they had been worried and sleepless, 
and suffered from loss of appetite and di- 
gestive disturbances, The typical appearance 
of one suffering from tobacco amblyopia 
was described by Dunn (1910) as follows: 

The middle-aged patient walks boldly into the 
out-patient room, acts as if he saw plainly, and 
neither in gait nor in gesture displays the loss of 
vision which is present in his case. The burden of 
his complaint is that he is losing his sight. While 
making his statements, however, we noticed the 
pallor of his face, the tremulousness of his hands, 


the furring on the dorsum of his tongue as is ap- 
parent when he is told to show it. To test for the 
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tremors, direct the patient to stretch out his arms 
straight from the shoulders, the hands approximat- 
ing but not touching the thumbs. The eyes showing 
no signs of external disease, we next proceed to ask 
him some questions, from his replies to which we 
ascertain the following details. That everything for 
about the past three months has appeared to be “in 
a fog,” as he expressses it; that he can only read 
large print; that the sight is now so bad that he has 
been compelled to cease his employment; that for 
some time he had felt “shaky”; that he has no ap- 
petite for his breakfast; that he has great difficulty 
in distinguishing between the colour of gold and 
silver; that he has sleepless nights; and that he has 
particularly noticed that everyone he meets looks 
ill, their faces being the colour of yellow wax. 
Next we inquire as to his habits. He admits that 
he smokes from a quarter of an ounce to half an 
ounce of shag daily; that he has done so for many 
years; that directly he rises in the morning he be- 
gins to smoke, and continues doing so, off and on, 
while at work until his mid-day meal. 


As described by Traquair (1931), the pa- 
tient is usually a man of about 50 years, 
who states that his sight has been failing for 
a few weeks or several months. Almost at 
once the observer notices the smell of stale 
tobacco. (Doyne [1889] reported that pa- 
tients with tobacco amblyopia had a peculiar 
“dry and fusty” smell; and a note by the 
editor at the end of Doyne’s article stated he 
had also observed this.) There may be 
tremor of the hands. When asked to de- 
scribe his visual failure, the patient some- 
times says he cannot read a newspaper, more 
often that he cannot recognize the faces of 
his friends in the street; this statement is 
one of several which are characteristic. V1- 
sion is usually said to be a little better in the 
dusk than in bright daylight and the patient 
complains of a silvery mist between him and 
anything he looks at. These symptoms have 
usually come on gradually and without any 
exciting cause but it is not uncommon to 
find that the visual failure has been preceded 
by an illness, an accident, or even a purely 
psychic disturbance. 


OPHTHALMOSCOPIC FINDINGS 


In general and in the majority of cases, 
there appear to be little or no characteristic 
ophthalmoscopic findings in tobacco ambly- 
opia (Sichel, 1863a, 1865a, b; Loureiro, 


1865; Edmunds and Nettleship, 1883; 
Shears, 1884; Connor, 1890; Traquair, 
1931; Lillie, 1934; Carroll, 1935a, Ham- 
bresin and Schepens, 1946; among others), 
although sometimes pallor of the temporal 
half or quadrant of the optic disc has been 
observed (Leber, 1869; Hirschberg, 1879; 
Shears, 1884; Groenouw, 1892 ; Voigt, 1906; 
Dowling, 1908; Traquair, 1931; Carroll, 
1935a ; among others). 

Berry (1882), however, put little trust in 
the ophthalmoscopic finding of paleness of 
the temporal half of the disc. Pallor of the 
entire papilla, and not only of the temporal 
half, has been reported (Uhthoff, 1880; 
Gunn, 1887), especially in extremely chronic 
cases (Lillie, 1934). In cases of early to- 
bacco amblyopia, it has sometimes been ob- 
served that the papillas were hyperemic 
rather than pale (Shears, 1884; Bernheimer, 
1901; Bar, 1906; Dowling, 1908). In none 
of Shears’ (1884) 40 cases was any sign of 
atrophy of the optic disc found but, accord- 
ing to Dowling (1908), atrophy of the disc 
finally takes place. 

Although the optic discs may show no 
change at any time during the course of the 
disease, a definite pallor of the temporal side 
of the disc in the area occupied by fibers of 
the papillomacular bundle was noted by 
Carroll (1935a) in 19 of 55 patients with 
tobacco-alcohol amblyopia. Once this pallor 
became manifest, it never disappeared, al- 
though the patient’s vision and fields became 
normal, The degree of pallor did not neces- 
sarily bear any relation to the visual acuity 
or the visual fields. 


PuPILs 


Martin (quoted by Brit. M. J., 1:744, 
1879) concluded that one of the charac- 
teristic signs of tobacco amblyopia was con- 
striction of the pupils, which are dilated in 
alcoholic amblyopia. Other writers have also 
reported more or less persistent and marked 
miosis (Galezowski, 1883b, 1884; Eperon, 
1890; Dowling, 1892, 1908; Rodiet and 
Cans, 1906). 


According to Eperon (1890), absence of 
the pupillary reflex was one of the less fre- 
quently observed signs of tobacco and alco- 
hol amblyopia. Dorrell (1913) found that 
the dilatation of the pupil obtained when the 
skin of any part of the body was electrically 
stimulated was either in abeyance or ob- 
tained only by increased strength of stimuli 
in tobacco amblyopia. However, this test was 
not specific for tobacco poisoning alone, 
since similar results were obtained in spinal- 
cord disease. 


VISUAL ACUITY 


Diminution of visual acuity is one of the 
characteristic signs of tobacco amblyopia 
( Galezowski, 1883b, 1884), and this observa- 
tion has been frequently recorded ( Horner, 
1878; Voigt, 1906; Terrien, 1908; among 
many others). However much the acuteness 
of central vision may be lowered in tobacco 
amblyopia, the patient shows no difficulty or 
awkwardness in walking about (Nelson, 
1880), and has not the “amaurotic aspect” 
so common in subjects of progressive atro- 
phy of the nerves (Nettleship, 1879). Car- 
roll’s (1935a) patients usually had trouble 
reading but were able to perform household 
duties or manual labor without difficulty. 

In cases of nicotine and alcohol amblyopia, 
the ratio of visual acuity for the normal eye 
over that for the diseased eye was found by 
Foerster (1871) to be 1/5 (the light sensi- 
tivity ratio was 1/1). The visual acuity ratio 
reported by other authors was about 1/10 
(Nelson, 1880) ; between 5/200 and 20/30 
(Groenouw, 1892); and 20/200 or worse 
(Carroll, 1935a). However, some patients 
had 20/20 vision in each eye, and this was 
considered important by Carroll, since pa- 
tients with good visual acuity do sometimes 
complain of marked blurring of vision due 
to the scotomas, Groenouw (1892) found 
only a loose connection between the dimen- 
sions of the defect for red and white and 
the acuteness of vision. 

According to Bar (1906), visual acuity 
varied within wide limits, depending upon 
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whether the scotoma was absolute or only 
relative. Tests for light sensitivity gave a 
diminution in all cases of absolute scotoma 
and frequently in the case of relative sco- 
toma. There was conspicuous disproportion 
between distant vision which was almost 
normal in most cases, and close vision which 
showed pronounced deterioration. Traquair 
(1931) also often found a great discrepancy 
between distant and near vision, the distant 
vision being relatively better. On the other 
hand, Hutchinson (1887), pointing out 
some exceptions to the usual findings in to- 
bacco amblyopia, reported one case in which 
good near vision was retained throughout, 
with great defect of distant vision and other 
typical symptoms. 

As long as the scotoma has not attacked 
the fixation point, the vision remains good in 
tobacco amblyopia; when the fixation point 
is affected, the decrease of the acuity is some- 
times very rapid ( Hambresin and Schepens, 
1946). Since there is no parallel between 
visual acuity and the importance of the alter- 
ations of the visual field, the measure of the 
acuity is an inadequate test for judging the 
gravity or evolution of a tobacco amblyopia. 


LOCATION OF THE VISUAL DEFECTS 


In tobacco amblyopia, central vision is 
said to be affected, though the peripheral 
vision may remain good (Lyle, 1905) and 
Poulard (1908) stated that this was a con- 
stant and infallible symptom of toxic am- 
blyopia. However, Harman (1904) declared 
that the commonly held view, that in tobacco 
amblyopia vision was only affected centrally, 
was not true; that it was also diminished 
peripherally when a sufficiently delicate test 
was used, that is, mapping in dim light, and 
perhaps diminished also over the entire field. 
Salva (1897) concluded that, if the intoxica- 
tion lasted long enough, the peripheral 
bundles as well as the macular bundle could 
degenerate. 

Harman (1904) and Voigt (1906) noted 
that amblyopia patients showed a narrowing 
of the field of vision. Carroll and Ireland 


“4 H. SILVETTE, H. B. HAAG AND P. S. LARSON 


(1935) regarded toxic amblyopia as being 
of an island type, that is, an island of de- 
creased vision in an otherwise normal field. 
According to Schrumf-Pierron (1927), 
chronic tobacco poisoning may give rise to 
hemianopsia, 

The bilateral nature of the visua] defects 
in tobacco amblyopia has been pointed out 
by many observers (Horner, 1878; Nettle- 
ship, 1879, 1887; Nelson, 1880; Groenouw, 
1892; Ramsay, 1895; Lautenbach, 1898b; 
Lyle, 1905 ; Dowling, 1908; Terrien, 1908). 
However, exceptions to this are not very un- 
common and illustrative cases in which the 
eyes were unequally affected have been re- 
ported (Hutchinson, 1887; Morton, 1887 ; 
Nettleship, 1887; Eales, 1887). Apparently 
the disease “begins” unilaterally at any rate 
(Guelliot, 1877; Eales, 1887; Traquair, 
1927, 1928, 1931). 

Examination of visual acuity in extensive 
series of cases of tobacco-alcohol amblyopia 
has shown that the disease does not always 
affect both eyes equally (Scholtz, 1907; 
Cossu, 1923). Cossu (1923) has pointed out 
that, in other eye diseases 4s well as in am- 
blyopia, the tendency also exists for the left 
eye to be more susceptible than the right eye. 


DAY AND NIGHT VISION 


According to the majority of observers, 
sight in tobacco amblyopia is better in the 
evening or in a dim or subdued light, than in 
the daytime or in sunshine or bright light 
(Hirschler, 1871; Horner, 1878; Nettleship, 
1879: Nelson, 1880; Groenouw, 1892; Har- 
man, 1904; Bar, 1906; Terrien, 1908; Dow- 
ling, 1908; Traquair, 1931; Carroll, 1935a). 
Others, however, found that their patients 
did not see as well at night as during the 
daytime (Guelliot, 1877; Martin, quoted by 
Brit. M. J., 1:744, 1879). According to 
Hirschler (1871), the statement of many 
patients that they can see better during the 
evening than during the day applies only to 
larger objects, but not to reading ; this is due 
to the fact that the “glittering haze’ or 
“glimmering mist” which covers all objects 


is removed with twilight, and as a result the 
contours become sharper. This “fog” or 
“mist” or “haze” between the amblyopia pa- 
tient and anything he views has often been 
described (Dowling; Traquair; Carroll; 
among others). 


SCOTOMA 


A central scotoma for colors (usually red 
and green) is generally found in tobacco or 


tobacco-alcohol amblyopia (Leber, 1869; 
Horner, 1878; Galezowski, 1883b, 1884; 
Lawford, 1883; Connor, 1890; Hedges, 


1957; among many others). The central 
scotoma in tobacco amblyopia is only de- 
fective (amblyopic), never blind (amau- 
rotic) ; it is a “relative,” not an “absolute” 
scotoma (Nettleship, 1879). Not all am- 
blyopic patients have showed this defect, 
however (Hirschler, 1871; Frost, 1887; 
Voigt, 1906), and cases have been reported 
of monocular central amblyopia (Uhthoff, 
1887 ; Doyne, 1889; among others). 

Uhthoff (1887) always found a central 
scotoma in toxic amblyopia; in most cases 
the defect existed only for red and green, 
rarely for blue. Morton (1887) saw one 
case of central scotoma for blue, as well as 
for red and green. Hutchinson (1887) 
stated it was fairly common for the field for 
yellow to reveal a central scotoma, as well as 
red and green. He had one case in which 
yellow and green alone were affected. Green- 
wood is cited as having seen a case with a 
field for blue also showing a central scotoma. 
Hutchinson had also seen one case where 
there was a central scotoma for white as well 
as for colors. 

In a series of 55 cases of tobacco-alcohol 
amblyopia reported by Carroll (1935a), 
centrocaecal scotomas were noted, usually 
much larger for red than for blue. Appar- 
ently, however, all workers did not always 
test their amblyopia patients with colors 
other than red and green, or even with more 
than red, so that it is difficult to tell whether 
the defects in color vision found in isolated 
cases represent the exceptions or the rule. 
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Although evident enough for white, the 
central scotoma in tobacco amblyopia is es- 
pecially apparent for those colors which are 
perceived only in the central part of the 
field, and especially for red and green 
( Nettleship, 1879). Central vision for green 
is affected first, for red later, and for blue 
last (Lyle, 1905). As in the relative scotoma, 
the sensitivity for green likewise suffers 
most during regression of the disease and 
sensitivity to green reappears only toward 
the end (Bar, 1906). Sensitivity for red 
suffers next most severely. In connection 
with the central absolute scotoma, white is 
sometimes perceived as blue, especially dur- 
ing regression of the disease. 

Hirschberg (1879) considered that a peri- 
central scotoma was characteristic of alco- 
hol amblyopia, and a paracentral one of to- 
bacco amblyopia. Hirschberg’s view was 
emphatically contested by Treitel (1879), 
and Uhthoff (1887) stated that he could not 
confirm it. Both a patient with uncomplicated 
tobacco amblyopia and one with uncompli- 
cated alcohol amblyopia, had similar types 
of scotoma, according to Carroll and Frank- 
lin (1936). 

Most authors have described the scotoma 
as more or less paracentral ( Nettleship, 
1879: Nelson, 1880; Groenouw, 1892; H. 
W. Lyle, 1905; Bar, 1906; Doyne, 1922; 
among others). Traquair (1931) empha- 
sized that the scotoma is not central, but 
centrocecal; the macular fibers are not the 
most severely involved. The scotoma de- 
velops by extension from the nasal side of 
the blindspot, is very uniform in character, 
and such variations as it exhibits are usually 
within narrow limits. In this way, it was 
said to differ from the multiform scotomas 
of multiple sclerosis, Leber’s disease, and 
other conditions. Traquair maintained that 
no other form of scotoma is produced by to- 
bacco. Other writers have also noted that 
ovoid centrocecal scotomas were more or 
less characteristic of tobacco-alcohol ambly- 
opia (Hambresin and Schepens, 1946). 

In general, according to Hambresin and 


Schepens, (1946), the scotoma has two 
nuclei, each composed of a small darker zone 
with margins which shade off; one is near 
the blindspot and is the first to appear and 
the other appears later and is found next to 
the fixation point. Such absolute scotomas 
frequently presented no coherent surface, 
being separated by the bridgelike zone of a 
relative scotoma (Bar, 1906). During re- 
gression of the symptoms, the absolute sco- 
toma generally completely disappeared first, 
a relative scotoma disappearing only con- 
siderably afterward, 

Doyne (1922) described three types of 
scotomas met with in tobacco amblyopia: 
(1) a large scotoma involving the blindspot 
and the area between the blindspot and fixa- 
tion, but which stopped just short of the 
actual fixation point; (2) a scotoma lying 
close to fixation within the five-degree circle 
connected by a relative area to the blindspot, 
which may or may not be prolonged toward 
fixation; (3) a scotomatous finger pointing 
from the blindspot toward fixation. This au- 
thor rated the first as the most severe, and 
the third as the least severe. The size of the 
absolute scotoma, however, had no certain 
relation to the visual acuity. (In connection 
with this latter observation, it may be re- 
marked that Vandegrift [1914] described a 
case history to illustrate his contention that 
the scotoma begins before any loss of vision 
develops. ) 

P. J. Evans (1939) found the following 
distribution of position of maximum density 
of scotomas: confluent with blindspot, 71; 
halfway between blindspot and fixation 
point, 18; between fixation point and half- 
way, six; between blindspot and halfway, 
four; maximum central, eight. 

Nelson (1880), like Traquair (1931) 
later, believed the scotoma originated at the 
blindspot and extended toward the fixation 
point. He based this belief on: (1) the 
gradual failure of sight, for if the scotoma 
began at the fixation point, central vision 
would probably become at once so bad as to 
oblige the patient to seek medical advice: 
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(2) the shape of the scotoma; (3) its den- 
sity; (4) its manner of receding; (5) the 
fact that the fixation point is free in certain 
cases. The scotoma was invariably denser at 
and toward the blindspot than at the fixation 
point. 

Good descriptions of the dynamic changes 
occurring in the scotomas in tobacco ambly- 
opia have been given by Groenouw (1892) 
and Duggan (1935), to which the interested 
reader is referred. It should be noted, how- 
ever, that a sufficient number of case re- 
ports indicate that such “ideal” descriptions 
as that of Groenouw have their exceptions. 


COLOR DIFFERENTIATION IN TOBACCO 
AMBLYOPIA 


Guélliot (1877) reported six cases of 
“nicotinic amaurosis” in which colors were 
never confused. However, according to 
Hirschler (1871), amblyopic patients do not 
see objects in their true color, they can dis- 
tinguish blue for the longest time. H. W. 
Lyle (1905) noted that color vision was so 
affected that gold and silver coins were often 
mistaken one for the other—a disability un- 
fortunately, no longer of practical impor- 
tance ! 

Voigt (1906) found that 15 of 16 ambly- 
opia patients showed uncertainty in recog- 
nizing and differentiating colors. The princi- 
pal colors confounded were: red confounded 
with pink, dark brown, or black ; green, with 
light blue or white (Dowling, 1908). Only 
central color perception was affected. The 
colors in the periphery could be distin- 
guished without much difficulty. Red was 
especially difficult for Carroll’s (1935a) pa- 
tients with tobacco-alcohol amblyopia to see 
—which might or might not constitute a 
legal defense for driving through a red stop- 
light. 

Galezowski (1883b, 1884) reported the 
occurrence of chromatopsias and chromatic 
phenomena in tobacco amblyopia; Terrien 
(1908) reported dyscromatopsia. Subjective 
color disturbances in tobacco-alcohol ambly- 
opia were said to have occurred especially in 


the case of more intelligent patients ( Bar, 
1906). 

Herbolsheimer (1942) is authority for 
the statement that acquired color-blindness 
may be caused by alcohol or tobacco, or the 
two in combination. Groenouw (1892) 
pointed out that the defective color vision 
in tobacco amblyopia differed from congeni- 
tal color-blindness in several ways, including 
a considerable reduction in the acuteness of 
vision. 


LABORATORY FINDINGS IN TOBACCO 
AMBLYOPIA 


Carroll (1935b) reported that the cere- 
brospinal fluid in 10 cases of tobacco-alcohol 
amblyopia was essentially normal, except 
that the total protein content tended to be 
elevated. The highest protein levels were 
found in two patients who had not yet de- 
creased their intake of tobacco and alcohol. 

DeSchweinitz and Edsall (1903a, b) 
studied blood, urine, feces, and some stom- 
ach contents of seven patients with tobacco- 
alcohol amblyopia and reported evidence of 
a marked disturbance of digestion or metab- 
olism, or both. Brognoli and Citterio (1951) 
carried out numerous clinical and laboratory 
tests for hepatic function on 24 patients with 
nicotine-alcohol amblyopia, and_ reported 
that notable symptoms of hypofunction of 
the liver frequently existed. In two of the 
patients studied by Heaton, McCormick and 
Freeman (1958) (see later in text), abnor- 
mal liver function tests were recorded. 

In 15 cases of tobacco amblyopia tested 
by Leishman (1951) with a gruel meal, free 
acid was never present in samples taken dur- 
ing the first hour, nine subjects gave an 
achlorhydric response to histamine, five gave 
a poor or normal response, and only one gave 
a hyperchlorhydric response. Leishman 
stated that acid deficiency is thought to oc- 
cur in about 25 percent of the normal popu- 
lation and, on this basis, his figures were 
said to be significant, 

In a study of 13 patients with tobacco 
amblyopia, the vitamin-B,, levels in the serum 
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were significantly lower on the average (less 
than 50 percent) than those of healthy con- 
trols (Heaton et al., 1958). In two patients, 
tobacco amblyopia and neurologic features 
suggesting vitamin-B,, deficiency were asso- 
ciated with free acid in the gastric juice, ab- 
normal liver function tests, and low serum- 
Bis levels. 


RETINAL ARTERIES AND RETINAL PRESSURE 


A comparatively well-marked diminution 
in the caliber of the retinal arteries has been 
reported in cases of tobacco amblyopia 
(Buxton, 1888; Connor, 1890). Kruger 
(1911) described cases of tobacco-alcohol 
amblyopia in which various retinal arterial 
vascular changes could be demonstrated, and 
Doggart (1959) thought it not inconceivable 
that changes in the retinal vessels can result 
from the use of tobacco. Kruger raised the 
question of whether the vessels were not fre- 
quently primarily diseased, and, in a certain 
proportion of the cases, the retina first suf- 
fered in tobacco-alcohol amblyopia. How- 
ever, in a series of 55 patients with tobacco- 
alcohol or tobacco amblyopia, Carroll 
(1935a) found the number of patients 
showing retinal angiosclerosis to be no more 
than might be expected from any equally 
large group of patients with the same age 
distribution. 

According to Bidault (1936), retinal pres- 
sure was normal in 25 percent of 40 patients 
with nicotine-alcohol amblyopia, decreased 
in 50 percent and increased in only 25 per- 
cent. The increases were in patients under 
45 years of age. Thus, amblyopic patients 
tended to have a relative retinal arterial hy- 
potension. Orzelesi (1938) also found a rel- 
ative retinal hypotension in the majority of 
his patients with nicotine-alcohol amblyopia, 
while the remaining patients presented nor- 
mal ratios (retinal pressure/brachial pres- 
sure). 

Contrary to popular opinion, smoking 
actually does not seem to produce vasocon- 
striction in a majority of subjects and may 
in some persons increase the intraocular 


blood supply rather than decrease it. In ex- 
periments carried out by Bettman, Fellows 
and Chao (1958), cigarette smoking con- 
stricted the retinal blood vessels in a few hu- 
mans, changed them not at all in most, and 
actually dilated them on rare occasions. 


HISTOPATHOLOGY OF TOBACCO AMBLYOPIA 


This section may be prefaced with the 
comment by Percival (1925) that those who 
have worked at the pathology of the condi- 
tion found in tobacco amblyopia gave very 
different accounts of what they had seen; 
which reminds one of the tongue-in-cheek 
question asked the young doctor who might 
be thinking of specializing in pathology: 
“Can you say the same thing in twenty dif- 
ferent ways?” (“How to become a spe- 
cialist,"” Middlesex Hosp. J., February, 
1959). 

Pathologic changes in tobacco or tobacco- 
alcohol amblyopia have been thought to in- 
volve either the circulatory or the nervous 
elements of the eye, or both; although, in 
actual examination, it is exceptional to find 
such changes in this condition (D. J. Lyle, 
1947). In three cases of tobacco amblyopia, 
the histopathologic findings have been re- 
ported in great detail (Samelsohn, 1882; 
Sachs, 1888; Birch-Hirschfeld, 1901), al- 
though, in the light of such comments as 
those by Percival and Lyle, it is question- 
able whether such detailed findings have any 
general validity. The curious case of “white 
atrophy of the optic nerves” also makes one 
cautious in accepting the results of earlier 
pathologic studies. 

Wordsworth (1863a) reported three cases 
of apparently pure tobacco amblyopia and 
stated that only one pathologic condition was 
seen, namely, that of white atrophy of the 
optic nerves. He added that, in all his cases, 
he recognized this condition in a greater or 
lesser degree. Hart (1863a) took exception 
to this view, and said he had been unable 
to trace the connection with tobacco in any 
case of white atrophy which had come under 
his notice ; moreover, white atrophy is found 


88 H. SILVETTE, H. B. HAAG AND P. S. LARSON 


in children and females and male nonsmok- 
ers. Wordsworth (1863b) replied that if 
Hart would continue to examine cases, he 
would soon be convinced that tobacco was 
largely concerned in the production of amau- 
rosis and that the change in the nervous 
structures of the eye was ultimately one of 
atrophy. Hart (1863b) remained uncon- 
vinced. 

Treitel (1879) also claimed to haw ob- 
served atrophy of the optic nerve as the 
termination of several cases of toxic am- 
blyopia, although he himself admitted that 
in these cases he might perhaps have been 
confronted by a complication of toxic ambly- 
opia with genuine atrophy; he located the 
seat of the disease in the optic nerve. Hirsch- 
berg (1879) considered it not proven that 
abuse of tobacco often leads to progressive 
atrophy of the optic nerve; and Hartridge 
(1886) stated that, in his experience, optic 
atrophy had never resulted. Thereafter, optic 
nerve atrophy seems to have disappeared 
from the tobacco amblyopia literature. 

Groenouw (1892) considered three possi- 
bilities for the site of the pathologic process 
in toxic amblyopia: either the process at- 
tacks, directly or indirectly, the light-percep- 
tive elements (retina), or it attacks the nerve 
fibers specializing in conducting the light 
perception (optic nerve, chiasma, or optic 
tract), or else, finally, it has its seat in the 
central organs (cerebral cortex). 

Concerning the latter mechanism, Lauten- 
bach (1898b), maintaining that tobacco 
amblyopia is always bilateral, deduced from 
this that the primary effect of tobacco was 
not on the axial fibers of the optic nerve but 
on a central cerebral inhibiting center gov- 
erning these axial fibers. However, Lauten- 
bach’s premise is not valid, for there are au- 
thentic reported cases of monocular ambly- 
opia and no other author has suggested a 
central cause for this condition. 

Nelson (1880) subscribed to the theory 
of Leber (1869) that the basic cause of 
tobacco amblyopia was a retrobulbar neu- 
ritis confined to certain fibers which lie 


superficial and close to the temporal side of 
the sheath, and which simply bend over into 
the retina and run outward in a horizontal 
direction toward the macula. Many writers 
have considered that the picture in tobacco 
amblyopia is indistinguishable from that of 
retrobulbar neuritis while others have con- 
sidered the two as separate diseases (see 
previous text). It has already been noted 
that the histologic findings in alcohol ambly- 
opia, tobacco amblyopia and _ retrobulbar 
neuritis of pernicious anemia, appear to be 
similar. 

Sachs (1888) considered that the gener- 
ally valid anatomic basis of toxic amblyopia 
was the partial degeneration of the optic- 
nerve tract and degeneration of the papillo- 
macular fasciculus. Nuel (1896) claimed 
that the central scotoma of toxic amblyopia 
was primarily a macular disease and not an 
interstitial neuritis. The primary lesion was 
of the nerve fibers on a greater or lesser 
scale; then immediately but secondarily, an 
overgrowth of interstitial connective tissue 
occurred, along with vascular changes in the 
portion of the nerve primarily affected 
(Nuel, 1902). Terrien (1908) stated that 
there was ultimately a partial decoloration 
of the papilla in tobacco amblyopia, almost 
always on the temporal side, due to atrophy 
of the maculopapillary bundle, and Lillie 
(1934) considered the idea that only the 
maculopapillary bundle of nerves is affected 
seemed best established clinically. 

Groenouw (1892) favored the view that 
the primary site of tobacco amblyopia was to 
be found in the optic nerve, and not in the 
chiasm or optic tract. According to D. J. 
Lyle (1947), toxic amblyopias from exo- 
genous poisons attack chiefly the subchias- 
matic optic nerve. 

Fisher (1901) made use of Langley’s 
classic work on the effect of nicotine on 
ganglion cells as a basis to argue that the 
central amblyopia in nicotine poisoning was 
due to an interruption in the transmission of 
those impulses which have to pass through 
the ganglion cells upon which the alkaloid 
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acts. He instanced some histologic facts 
which, if this view was admitted, would en- 
able one to explain more satisfactorily than 
hitherto why direct vision suffers out of all 
proportion to indirect vision in tobacco am- 
blyopia. This ganglionic action of nicotine 
has also been recognized, at least in part, by 
other writers. 

It appeared probable to Birch-Hirschfeld 
(1901) that the ganglion cells of the retina 
were affected before or at least simultan- 
eously with the nerve fibers. His own his- 
topathologic findings in a case of tobacco 
amblyopia were said to indicate a primary 
affection of the nervous apparatus in the 
optic nerve and retina. On the basis of 
known anatomic findings and the pharma- 
cology of nicotine, Parsons (190la, b, c) 
theorized that the action of nicotine in toxic 
amblyopia was in part paralytic upon the 
synapses of the cone fibers or of the cone 
bipolars, or of both. 

H. W. Lyle (1905) believed that the pa- 
thology of tobacco amblyopia might be 
looked upon as a primary degeneration of 
the ganglion cells in the neighborhood of the 
macula lutea with a secondary degeneration 
of nerve fibers arising from these cells and 
involving the maculopapillary bundle. The 
interstitial changes noted were thought to be 
the accompaniment of the degenerative proc- 
ess in the optic nerve itself. 

Wray (1905), arguing by very defective 
syllogism, pointed out that nicotine is used 
to paralyze ganglion cells; it is the ganglion 
cells which suffer in the retina in tobacco 
amblyopia, hence, nicotine is the cause of 
tobacco amblyopia. According to the annota- 
tor in the British Medical Journal (1:1582, 
1959), the causal agent produces amblyopia 
by a direct action on the retinal ganglion 
cells. 

Bussy (cited in Lancet, 2:818-819, 1926), 
who questioned the accepted ideas of the 
pathology of the lesion of tobacco ambly- 
opia, argued that if it were simply due to an 
inflammation of the interstitial tissue, neu- 
roglia, and septa of the optic nerve leading 


to strangulation and atrophy of the nerve 
fibers, there would be no sound reason why 
it should select the macula for its manifesta- 
tions rather than any other part of the eye. 
If, however, one admitted with Nuel (1896) 
that the primary lesion was in the ganglion 
cells of the macula and paramacula, that is 
to say, in the retina at the point of focus, the 
disease takes its place logically with scintil- 
lating scotomas and central amblyopias due 
to aspidium or quinine. Its apparent selec- 
tivity is due to the fact that the toxin ren- 
ders cells of the ganglia capable of being de- 
composed by light, and the center, where 
most of the light is concentrated, is the first 
to go blind. 

Samelsohn (1882) reported histopatho- 
logic observations on a patient and assumed 
as the primary cause of the entire condition 
a morbid proliferative process of the nerve 
at the optic foramen which, by compressing 
the optic nerve, induced circulatory disturb- 
ances and finally a descending neuritis. 
From their anatomic position, the papillo- 
macular fibers at the optic foramen, where 
they enter the nerve stem, are those which 
are most abundantly supplied with blood due 
to the very fine capillary meshwork which 
surrounds them; consequently, according to 
Ramsay (1895), these fibers will be most 
liable to nutritional derangement when any 
toxic agent exercises an irritating action in 
their neighborhood. 

Parsons (190}tb, c) supposed the action of 
nicotine in toxic amblyopia to be in part vas- 
cular, causing vasoconstriction of the ar- 
terioles, which was said to explain the selec- 
tion of the sparsely supplied macular region. 
Bussy (cited in Lancet, 2:818-819, 1926), 
however, felt that no damage to the vascular 
system of the optic nerve could explain the 
lesion, since the connection between these 
vessels and the macula is not at all an _inti- 
mate one. 

Schieck (1903) postulated circulatory dis- 
turbances as the underlying cause of retro- 
bulbar neuritis. He argued that the nerve 
fibers which maintain the retinal center were 
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most unfavorably situated as a result of 
their central course in the optic nerve in rel- 
ation to nutritional disturbances in the optic 
nerve from vascular maladies or faulty qual 
ity of the blood. Thus, tobacco and alcohol 
were said to act on the nerve only by way of 
inducing a chronic nutritional disturbance of 
the vascular wall. 

Dowling (1908) thought it probable that 
the changes observed in the papilla were 
caused by direct action of nicotine, causing 
contraction of the smooth muscle fiber and 
then diminishing the caliber of the minute 
blood vessels of the part. Irritation of the 
nerve tissue takes place at the same time, ex- 
plaining the congested condition at the early 
stage of tobacco amblyopia. The pressure, 
and so forth, caused by the congestion fin- 
ally produces a gradual atrophy of the disc 
and eventually portions of the contiguous 
retina. 

Several writers have noted that the vision 
in tobacco amblyopia was improved by vaso- 
dilators and have considered that this sup- 
ports the hypothesis that tobacco amblyopia 
is primarily due to the vascular spasm in the 
visual pathway (Powers, 1886; Cordes and 
Harrington, 1935; Duggan, 1937). Carroll 
(1937), however, challenged this idea; in 
many of his patients, the retinal vessels ap- 
peared normal and he had no success using 
sodium nitrite. 

The Lancet (1:1009-1010, 1938), re- 
viewed the origin of the theory that vascular 
spasm might be responsible for transient 
blindness from tobacco poisoning and the 
recent use of vasodilators in the treatment of 
tobacco amblyopia. It would appear that the 
lesion in nicotine amblyopia is. primarily 
nervous rather than vascular (J. A. Gunn, 
1930); and, although the factor of vaso- 
spasm cannot be excluded, it is probably not 
of very great importance except in the case 
of younger persons (P. J. Evans, 1939). 

Farnarier (1928) reported that in certain 
smokers the first puffs of tobacco, if inhaled, 
caused at times the appearance of a central 
scotoma which was believed due to reflex 
angiospasm and he raised the question whe- 


ther this phenomenon might play a role in 
the genesis of toxic amblyopia. Hambresin 
and Schepens (1946) suggested that tobacco 
amblyopia began with an enlargement of 
normal angioscotomas, particularly the cen- 
trocecal angioscotomas, which observation 
pointed to the retinal location of the lesion. 
The vessels in the centrocecal region carry 
the blood for the macular zone and the peri- 
vascular lymphatic spaces undoubtedly as- 
sure the evacuation of the tissue fluids. 

If the cones must face metabolic difficul- 
ties, there will be alterations of the tissue 
fluids in which they are immersed. The con- 
gestion of the canals of perivascular evacua- 
tion would be shown in the visual field by an 
enlargement of the centrocecal angioscoto- 
mas resulting from an edema at the level of 
the retinal synapses. This could be the point 
of departure of a vicious cycle. The centro- 
cecal region, inconvenienced by this poor cir- 
culation, would become less resistant to in- 
toxication. 

Neuschueler (1928) summed up the the- 
ories proposed to explain nicotine amblyopia 
as follows: (1) primary interstitial inflam- 
mation of the papillomaculary bundle, with 
predominating localizations in the optic 
canal and subsequent compressive action on 
the nerve fiber by the newly formed connec- 
tive tissue ( Uhthoff) ; (2) primary lesion of 
the vasal s¥stem, consisting in vasal neofor- 
mation and thickening of the walls, with 
phenomena of endarteritis (Schieck); (3) 
primary.degeneration of the nerve fibers of 
the papillomaculary bundle, with secondary 
and simultaneous lesions of the ganglion 
cells in the macular region (Dalen); (4) 
primary lesion of the center of the retina, 
with secondary ascending degeneration of 
the papillomaculary bundle ( Roenne). 

Neuschueler did not consider any of these 
theories entirely satisfactory, especially since 
studies on the concomitant and predisposing 
causes are scarce, and little is known with 
regard to the individual factor. Having fre- 
quently noted radiographic signs of endo- 
cranial hypertension (possibly due to in- 
crease of secretion of the cephalorachidian 
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liquid on the part of the cerebral vessels, 
especially of the choroidal plexi), he be- 
lieved that this hypertension, by compress- 
ing the optic nerves selectively and other 
cranial nerves eventually, might sometimes 
explain the pathogenic mechanism of nico- 
tine-alcohol amblyopia. 


ONSET, COURSE, PROGNOSIS, RECOVERY 


The onset of tobacco amblyopia has been 
described as sudden, rapid or abrupt ( Bull, 
1875; Horner, 1878; Shears, 1884; Filehne, 
1885; Hartridge, 1886), or, on the other 
hand, as slow, gradual, or insidious (Ram- 
say, 1895; Kerr, 1901; H. W. Lyle, 1905; 
Terrien, 1905; Dowling, 1908; Vandegrift, 
1914; Hambresin and Schepens, 1946). It is 
rather curious, though perhaps not very sig- 
nificant, that the earlier observers tended to 
emphasize the rapidity and the later observ- 
ers the slowness of onset. 

Carroll (1935a) stated that the onset was 
usually very gradual, but infrequently might 
be rather sudden. In the majority of the 26 
cases of tobacco amblyopia reported by Nel- 
son (1880), sight failed in two to six 
months and in a few cases, in two to six 
weeks; perhaps these! figures may be taken 
to illustrate the two types of onset. It is in- 
teresting to note that in his own case (which 
may be taken to represent a minimum of both 
patient and observer error), Filehne (1885) 
stressed the sudden appearance of tobacco 
amblyopia in the midst of complete health. 

According to some observers failure of 
sight in tobacco amblyopia progressed ra- 
pidly for a time and then remained some- 
what stationary (Bull, 1875; Nettleship, 
1887; Nettleship and Edmunds, 1882-83). 
Others, however, have described the course 
of the disease as progressive (Martin, 
quoted by Brit. M. J., 1:744, 1879; Kerr, 
1901; H. W. Lyle, 1905; Dowling, 1908). 
Authors are in agreement that tobacco am- 
blyopia never progresses to complete loss of 
sight (Hirschberg, 1879; Uhthoff, 1880, 
1911; Berry, 1882; Traquair, 1927, 1928, 
1931). 

The prognosis in uncomplicated cases of 


tobacco amblyopia is generally favorable, 
especially if the patient gives up smoking 
and comes under early treatment (Ramsay, 
1895; Terrien, 1908; Dowling, 1908). A 
hopeful prognosis should always be given 
(Traquair, 1931). 

Berry (1887) found that recovery took 
place in all cases in which the vision was 
not much further reduced than to 20/200 
and the scotoma did not reach to the inner 
side of the point of fixation when the to- 
bacco had been stopped. When the vision 
was below 20/200 and the scotoma stretched 
to the inner side, or when some peripheral 
limitation of the visual field occurred, com- 
plete recovery did not occur. The absolute 
loss of green perception was considered by 
Treitel (1879) to be prognostically unfavor- 
able in tobacco and alcohol amblyopia. In 
those cases of toxic amblyopia in which tem- 
poral optic atrophy is present, the prognosis 
was said by Duggan (1935) to be poor, al- 
though some improvement might be ex- 
pected on treatment. 

Griffith (1887) concluded from his study 
of 65 cases of tobacco amblyopia that there 
is a tendency for recovery to take place even 
without complete discontinuance of the toxic 
agent. However, recoveries under these cir- 
cumstances are apt to be tedious and all 
speedy recoveries occurred in those who 
gave up tobacco completely. 

Elderton (1927), following his statistical 
analysis of Usher’s (1927) data on 1,100 
cases of tobacco amblyopia, concluded that 
improvement in vision was difficult to meas- 
ure but that the amount of tobacco smoked, 
the amount of alcohol taken before the pa- 
tient was observed and the age of the pa- 
tient, made practically no difference to the 
improvement effected. That recovery, or at 
least maintenance of useful vision occurs in 
spite of continued consumption of tobacco, 
shows that tolerance may be established 
(Traquair, 1931). 

It is of interest to examine in some detail 
the relationship of recovery to tobacco con- 
sumption in two series of patients. Of the 
65 cases of tobacco amblyopia studied by 
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Griffith (1887), 27 patients completely re- 
covered their sight (of whom nine had al- 
most entirely, and 18 had given up tobacco) ; 
24 partially recovered their vision (of whom 
nine had reduced consumption of tobacco, 11 
entirely stopped, and for four there was no 
record) ; 11 remained stationary (of whom 
two smoked as much as ever, one slightly re- 
duced consumption, two greatly reduced ; 
five entirely gave it up) ; three got worse (of 
whom two continued to smoke and one had 
given it up five to six years before reporting 
for observation). 

In P. J. Evans’ (1939) series of 55 cases, 
total recovery occurred in 23 patients (14 
abstained, nine reduced consumption, none 
maintained consumption of tobacco); 27 
showed partial recovery (six abstained, 20 
reduced, one maintained consumption ) ; five 
failed to recover (three maintained tobacco 
consumption ). 

Carroll (1943, 1944) found that patients 
on adequate diets made partial or complete 
recoveries in spite of their continued and 
unabated use of tobacco or alcohol or both, 
and the results were said to be at least as 
good as those obtained in any previous con- 
secutive 25 patients (including those who 
abstained from the use of tobacco and alco- 
hol while under treatment). 

Summing up this aspect of the course of 
recovery: if the patient with tobacco ambly- 
opia discontinues smoking, his vision usu- 
ally improves but if he continues to smoke 
and takes large doses of vitamin B complex 
and a well-balanced diet, there will usually 
be improvement over a period of months in 
spite of smoking (Carroll, 1956). 

The time required for recovery (presum- 
ably with the qualifications regarding to- 
bacco use already mentioned), like the time 
of onset, has been variously described as in 
most instances rapid (for example, by 
Ruata, 1925), and always slow (for exam- 
ple, by Greeves, 1936). Recoveries were 
effected in two months or more (Berry, 
1887) ; three to 42 months in about one-half 
of the patients (Griffith, 1887) ; in two to 10 


(average five) months (Hambresin and 
Schepens, 1946). 

When the patient ceases to use tobacco, 
the defect improves in about six weeks in 
mild or moderate cases and in two to three 
months in more severe cases. The improve- 
ment may continue slowly for several years 
to a certain point even though tobacco con- 
sumption has continued (Traquair, 1931). 
Riddell (1936) stated that recovery from to- 
bacco amblyopia may take two years or 
longer—longer than is usually taught. 

Commenting on the statement in the Brit- 
ish Medical Journal (1:1582, 1959) that 
improvement in central vision should occur 
after a latent period of about four to six 
weeks after genuine cessation of any form 
of tobacco use, Stewart (1959) noted that 
the expected improvement, especially in the 
more elderly patient, may occasionally be 
protracted for as long as a year, yet with ulti- 
mate recovery of full normal visual acuity. 

Filehne (1885) noted a four-week long 
exacerbation of his amblyopia despite com- 
plete abstinence from tobacco. Berry (1887) 
observed that recovery from tobacco ambly- 
opia was often preceded by a time (three to 
six weeks) before any appreciable change 
took place and Traquair (1927, 1928, 1931) 
stated that an interesting feature of tobacco 
amblyopia was that vision sometimes became 
worse for a time after smoking had stopped. 

M. Gunn (1887) wrote that he had not 
met with any instance of a second attack of 
toxic amblyopia. Berry (1887) noted that 
relapses were rare and Eales (1887) had 
never seen a recurrence of the disease. Net- 
tleship (1887) saw only one case of relapse 
of amblyopia due to tobacco. 

When recovery is established, moderate 
smoking is not injurious (Browne, 1888a), 
and, in many cases, tobacco has been smoked 
as freely as before the disease without pro- 
voking a recurrence (Morton, 1887). The 
low recurrence rate in tobacco amblyopia 
may possibly be due to the development of 
tolerance, as Traquair (1931) suggested, or 
may be due to better nutrition of the patient 


under a physician’s care, as seems likely in 


view of Carroll’s (1943, 1944) work. 


TREATMENT OF TOBACCO AMBLYOPIA 


Virtually all authors have considered ab- 
stinence from tobacco to be either necessary 
or important or desirable—it would not be 
useful to categorize the authors—in the suc- 
cessful treatment of tobacco amblyopia 
(Sichel, 1863a, 1865b; Loureiro, 1865; 
Hutchinson, 1873; Chisolm, 1878; Webster, 
1880; Hartridge, 1886; Ray, 1887; Connor, 
1890; Keyser, 1890; Noyes, 1890; Thomp- 
son, 1897; Finlay, 1901; Kerr, 1901; Gal- 
tier, 1902; H. W. Lyle, 1905; Bar, 1906; 
Dowling, 1908; Poulard, 1908; Hine, 1920; 
de Andrade, 1923; Carroll, 1935a; Hambre- 
sin and Schepens, 1946; Weekers, 1949; 
Saraux, 1954; Hedges, 1957; Crain, 1958; 
Brit. M. J. 1:1582, 1959; Doggart, 1959; 
among others). 

In rare cases, tobacco amblyopia was not 
ameliorated by abstinence from smoking 
(Spicer, 1896; Galtier, 1902); in others, 
good recoveries were made in spite of con- 
tinued smoking by the patients, especially 
following adequate vitamin therapy. 

In many cases, abstinence from tobacco 
was supplemented by drugs (see later in 
text), or, more recently, by an enriched diet 
or vitamins. Regarding medication, Ham- 
bresin and Schepens (1946) wrote: every- 
thing helps, everything cures—from the mo- 
ment the patient stops smoking. Lautenbach 
(1898b) forbade smoking but permitted 
chewing; Lillie (1934) permitted the smok- 
ing of cigarettes. 

Of the drugs used in the treatment of to- 
bacco amblyopia, the earliest and most popu- 
lar appears to have been strychnine. Hypo- 
dermic injections of strychnine were thought 
to hasten recovery materially (Chisolm, 
1878; Nelson, 1880; Webster, 1880; Armai- 
gnac, 1887; Ray, 1887; Black, 1891; Kerr, 
1901) ; sometimes, potassium iodide was ad- 
ministered along with strychnine ( Buxton, 
1888; Lautenbach, 1898a, b; Finlay, 1901; 
Bar, 1906). 
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Hartridge (1886) treated 20 cases of to- 
bacco amblyopia by total discontinuance of 
smoking; in one half of the cases, strych- 
nine was administered, in the other half, a 
placebo with apparently equally good results. 
As late as 1923, Dinkelspiel used digitalis in 
conjunction with nux vomica in the treat- 
ment of this disease. Carroll (1935a) recom- 
mended abstinence for all his patients but 
the few who insisted on getting some medi- 
cine were given strychnine and a few re- 
ceived a single inhalation of amyl nitrite or 
an injection of sodium nitrite. 

Vasodilating nitrites were first employed 
by Powers in 1886, who found inhalations 
of amyl nitrite of great value in cases of to- 
bacco amblyopia. Other writers have re 
ported the successful treatment of toxic am- 
blyopia with other nitrites: sodium nitrite 
(Turtz, 1933; Cordes and Harrington, 
1935); erythrol tetranitrate (Cordes and 
Harrington, 1935); nitroscleran ( Pflimlin, 
1930; Duggan, 1935). However, Carroll 
(1937) had no success from the use of so- 
dium nitrite, which did not hasten the rate 
of recovery of his patients, and P. J. Evans 
(1939) also reported he had little or no suc- 
cess with vasodilators in the treatment of to- 
bacco amblyopia. 

According to Duggan (1937), visual im- 
provement was more rapid in patients 
treated with acetylcholine, but it was greater 
in patients treated with sodium nitrite. Cragg 
(1936) and Orr (1936) also reported good 
results in patients treated by intramuscular 
injection of acetylcholine. 

In a case reported by Galtier (1902), ab- 
stinence for 20 months failed to accomplish 
improvement in vision but treatment with 
pilocarpine was promptly followed by very 
definite improvement. Lillie (1934) recom- 
mended abstaining from cigars, pipes, or 
chewing tobacco and added that, usually, one 
course of pilocarpine sweats improved the 
vision to normal limits. 

Loureiro (1865) recommended sedatives, 
particularly codeine, in the treatment of 
various forms of tobacco ophthalmias. Danis 
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(1912) treated four cases of tobacco ambly- 
opia with intramuscular lecithin ; two reacted 
favorably, two were not much benefited. 

As Heaton, McCormick and Freeman 
(1958) pointed out, many workers have rec- 
ognized the importance of the nutrition and 
general health of the patient with tobacco 
amblyopia and it has been suggested that a 
deficiency of one or more members of the 
vitamin-B group may be an etiologic factor 
and the response to vitamin-B complex and 
yeast has been studied. 

Carroll (1935a) felt there were certainly 
important factors in the causation and prog- 
ress of tobacco-alcohol amblyopia besides to- 
bacco and alcohol. Because of his successful 
use of proper diet in the treatment of alco- 
holic polyneuritis despite continued con- 
sumption of alcohol (he allowed patients 
with tobacco-alcohol amblyopia to continue 
to smoke and drink as much as they had 
while contracting the disease) while main- 
taining them on a high-vitamin diet (supple- 
mented by powdered brewer's yeast and 
yeast extract, wheat germ, cod-liver oil, and 
liver-extract injections) or on diets supple- 
mented with brewer’s yeast, vitamin-B com- 


. plex or thiamine (Carroll, 1937, 1943, 1944, 


1945). The speed of recovery in such pa- 
tients appeared to be at least as good as in 
patients previously studied who had ab- 
stained from tobacco and alcohol. 
Cushman (1939) relieved a patient with 
-optic neuritis by the administration of large 
doses of vitamin B, and he emphasized the 
etiologic factor of vitamin-B deficiency in 
optic neuritis of alcohol or tobacco origin. 
Johnson (1939, 1941) reported several cases 
of toxic amblyopia in which there was com- 
plete recovery following adequate thiamine 
therapy, notwithstanding the continued use 
of tobacco and alcohol. 
Gottlieb (1941, 1942) described a case 


of tobacco-alcohol amblyopia successfully 


. treated by thiamine and vitamin-B complex, 


although the patient continued smoking. 
Maxwell (1953) presented two cases of to- 
bacco-alcohol amblyopia which he relieved, 


partially in one case, completely in the other, 
by diminishing their tobacco and alcohol 
consumption slightly and instituting a pro- 
per diet including thiamine. He concluded 
that the thiamine deficiency was a more im- 
portant factor than tobacco and alcohol ex- 
cess. Hamilton (1957) reported that, under 
a regime of abstaining from tobacco and ad- 
ministration of vitamin-B complex, the par- 
acentral scotoma in a subject with tobacco 
amblyopia disappeared in three months. 

In contrast to the foregoing authors, how- 
ever, Benedict (1949) stated that recovery 
of vision in tobacco amblyopia, unlike that 
in alcoholic amblyopia, could not be brought 
about by ingestion of vitamins alone but 
only after the use of tobacco had been dis 
continued. 

Although large doses of vitamin-B com- 
plex are still considered to be indicated in 
tobacco-alcohol amblyopia (Carroll, 1956; 
Crain, 1958; Brit. M. J., 1:1582, 1959), it 
is the opinion of Heaton, et al. (1958) that 
such clinical trials as those mentioned have 
not convincingly shown that it is the defi- 
ciency of vitamin-B complex which is the 
cause of tobacco amblyopia. In many cases, 
they remark, smoking had been stopped ; 
this alone improves most cases ; and in addi- 


tion, often the diet and drinking habits of 


the patients had been altered. 

Heaton, McCormick and Freeman (1958) 
gave cyanocobalamin (vitamin B,,) to nine 
patients with tobacco amblyopia, of whom 
three continued smoking as heavily as be- 
fore. All recovered more rapidly than would 
have been expected with the prohibition of 
smoking and with vitamin-B complex alone 
(six patients had initially had this orthodox 
treatment). Parenteral cyanocobalamin in 
dosage of 100 wg. was first given once or 
twice weekly for a month (once a day for 
the first 14 days to their anemic patients), 
then every fortnight for two months and 
finally at intervals of one month. They stated 
that probably it is safe to stop treatment 
after six months, provided that the visual 
fields are normal and there is no evidence of 


Addisonian pernicious anemia or neurolog- 
ic involvement. Their experience in this 
clinical trial suggested to them that much 
larger doses of cyanocobalamin would have 
been even more rapidly effective. 

In summary, they state: “In this limited 
clinical trial the effect of parenteral cyano- 
cobalamin in improving visual acuity and 
completely reversing the changes in the 
visual field has been most encouraging, even 
if the use of tobacco is continued.” 

Wokes (1958) has offered a theoretic ex- 
planation of the beneficial effects of vitamin 
B,. on tobacco amblyopia which was said to 
provide a basis for the practical treatment or 
prevention of this disease by administration 
of vitamin B,,, preferably oral, in frequent 
small doses, supplemented perhaps with 
thiamine and other B vitamins. 

Following a selected review of the litera- 
ture to this date, Rucker (1938) stated that 
current opinion favored the following thera- 
peutic measures in tobacco amblyopia: (1) 
imperative abstinence from tobacco but not 
necessarily from alcohol in moderation if 
adequate diet is supplied; (2) eliminatiye 
measures (which, however, Rucker felt did 
not increase the elimination of tobacco tox- 
ins); (3) the administration of vasodilators 
(amyl nitrite, sodium nitrite, acetylcholine) ; 
(4) nourishing diet, since lowered nutri- 
tional states and vitamin deficiency are fac- 
tors predisposing to poisoning by tobacco. 

It seems safe to say that opinion as of the 
date of this essay would agree with Rucker’s 
first and fourth points, perhaps not regard- 
ing total abstinence from tobacco as impera- 
tive, and perhaps emphasizing the addition 
of vitamin-B complex to the nourishing diet. 


REVIEWS 


Rather extensive reviews of the literature 
of tobacco amblyopia have been published in 
past years (for example, by Derby, 1871; 
Groenouw, 1892; Birch-Hirschfeld, 1901; 
among others). Recent review articles on the 
subject have tended to be brief (for example 
those by Veil, 1931; Saraux, 1954)—an- 
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other sign, perhaps, of the senescence of the 
disease! Uhthoff (1911) gathered a bibliog- 
raphy of 403 references on tobacco and 
alcohol and the eye, but bringing such a 
bibliography up to date would probably run 
into the law of diminishing returns. 

As we stated in our introductory remarks, 
we have examined approximately 1,000 pub- 
lished case reports of tobacco or tobacco- 
alcohol amblyopia. Some of these cases pre- 
sent unusual features of mild interest but 
(perhaps) of no longer real clinical or 
scientific significance. 

What is apparent from a consideration of 
such a mass of case histories—and this is 
true not only of toxic amblyopia—is that the 
picture of the disease is (if we may continue 
to use the terms of art) more “impressionis- 
tic” than “photographic.” For the picture 
lies as much in the eye of the beholder as in, 
to pursue the same metaphor, the amblyopia 
of the patient. 

This is because, as Ramsay (1895) long 
ago pointed out, many of the older ophthal- 
mic surgeons used to ascribe to tobacco 
poisoning a large number of obscure forms 
of disordered or suspended visual function 
in which the etiology of the disease should 
have been assigned to some entirely different 
cause. And we may well suspect the authen- 
ticity of many cases other than those three 
initially described as tobacco-alcohol ambly- 
opia by Jayle, Bérard and Bonnal (1955), 
which, upon full investigation by these 
scrupulous physicians proved to be due to 
other causes. 

To revert to the theme of our introduc- 
tion: the true natural history of any disease 
is predicated first and foremost upon its 
proper diagnosis. To the same degree that 
this may be suspect, its natural history rests 
upon insecure foundations; the higher the 
structure erected thereupon, the more shaky 
the ultimate clinical and scientific conclu- 
sions. 

Tobacco amblyopia was once, as we have 
seen, a towering structure indeed and its 
ruins are both impressive and monitory. But 
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within these ruins, as within those of many 
an ancient architectural monument, some of 
the inner chambers remain still intact. Thus, 
while the existence of tobacco amblyopia may 
not be denied, how many cases of it really 
exist in the vast literature of the subject? 
And still another question arises: If the 
clinical picture and histopathologic findings 
are indistinguishable in “pure” tobacco am- 
blyopia, in “‘pure’’ alcohol amblyopia, and in 
still other “forms” of retrobulbar neuritis 
in which the patient neither smokes nor 
drinks, how is it possible (without blunting 
Occam's razor) to postulate three separate 
and distinct “causes’’ for what is apparently 


the same condition? Is it not in better con- 
formity to the dictates of logic to postulate 
one cause and three (or more) “precipitat- 
ing’ or “aggravating” or (at any rate) non- 
etiologic factors? And, finally, should not 
this same logical process be extended to all 
“tobaccogenic”’ diseases which are also found 
indistinguishably in nonusers of tobacco ? 
Medical College of Virginia (19). 
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THE WHITE LIMBUS GIRDLE OF VOGT* 


H. Saut Sucar, M.D., anp Sipney Kopernicx, M.D. 
Detroit, Michigan 


The white limbus girdle was described 
by Vogt,* in 1921, and Koeppe,? in 1922, as 
a symmetrical white opacity lying in the 
interpalpebral zone of the cornea either at 
the limbus or separated from the limbus by 
a very small clear interval. 

Vogt described two types of white limbus 
girdle: 

Type I was represented by a white band, 
chalky in appearance, with holes at several 
points (fig. 1). It was separated from the 
sclera by a clear interval and had no pro- 
longations on the central side. 

Type II was shown as a white band, also 
chalky, with either a relatively clear interval 
or no clear interval between the limbus and 
the girdle (fig. 2). It differed from Type I 
especially in that there were no holes and in 
that there were prolongations on the central 
edge of the opacities, suggesting that they 
were related to the terminal portions of the 
pallisades and limbal capillaries. 

In order to study the white limbus girdle a 
clinical and histopathologic investigation was 
undertaken. Clinically, the course and inci- 
dence of the condition were studied, together 
with its relation to age and sex. For the 
histologic study, 13 small biopsies were ob- 
tained during cataract operations. Further 
histologic studies were made on six eye- 
bank eyes from patients over 57 years of 
age. Each of the eyes was prepared so that 
representative limbal areas were obtained 
from horizontal, vertical and upper diagonal 
meridians. 

During the entire period of this study and 
the examination of the limbal areas of 200 
patients, only one example of the Type I 
white limbus girdle was found. Since then 
two other examples have been observed. De- 


*From the Departments of Ophthalmology and 
Pathology, Sinai Hospital of Detroit and Wayne 
State University College of Medicine. 
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Fig. 1 (Sugar and Kobernick). Type I white 
limbus girdle of Vogt showing white band with 
roundish holes and clear interval. (From Vogt, A.: 
Lehrbuch und Atlas der S paltlampenmikroskopie des 
lebenden Auges. Berlin, J}. Springer, 1930.) 


Toledo,’ in his study of this subject, stated 
that he had never encountered such a case. 
This study is essentially that of Type II 
white limbus girdle. Its relation to the Type 
I lesion will be discussed. 


LOCATION AND INCIDENCE 


The white limbus girdle (Type II) is al- 
ways located in the interpalpebral area of the 
cornea and its length depends entirely on the 
size of that area (figs. 3 and 4). In promi- 
nent eyes it was found that the interpalpe- 
bral area increases toward the lower limbus 
and in such eyes the girdle may be found 
along the entire lower limbus. It is interest- 
ing that in such*cases, if a pinguecula is 
present, it involves the same zone. 
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Fig. 2 (Sugar and Kobernick). Type II white 
lunbus girdle of Vogt, showing typical picture with 
little or no true clear interval and prolongation on 
central side. (From Vogt, A.: Lehrbuch und Atlas 
der Spaltlampenmikroskopie des lebenden Auges. 
Berlin, J. Springer, 1930.) 


The white limbus girdle was not always 
present in equal degree in the four limbal 
areas in the interpalpebral fissure zone. It 
was 1.7 times more frequent on the nasal side 
than on the temporal side; yet occasionally 
it was more prominent temporally than na- 
sally. At times it was found to be present in 


Fig. 3 (Sugar and Kobernick). Clinical photograph 
of white limbus girdle. Type II. 


one of the four corneal margins and not in 
the other three areas (table 1). 

The limbus girdle has been considered as 
a rare condition (Duke-Elder*). Our study 
of its incidence indicated that it was present 
in 60 percent of all patients over 40 years of 
age. However, when observed directly with 
the slitlamp beam it was recognizable in only 
15.5 percent of patients over the age of 40 
years, but when indirect lateral illumination 
was used, the condition was visible in 44.5 
percent more. The method of illumination 
shows up the girdle by a combination of 
scleral scatter and retroillumination. 


AGE INCIDENCE 

A white limbus girdle was rarely found in 
persons under the age of 40 years. A few 
were seen in patients in the 30s. In a series 
of 200 consecutive normal patients 40 years 
of age or over such a girdle was noted in 
four positions in the interpalpebral areas at 
the corneal margins of both eyes. The find- 
ings are noted in Table 1. In the 40-49 and 
50-59 year groups, a girdle was found in 
54.9 percent, either by direct illumination 
biomicroscopy or by retroillumination. In 
the older age groups the incidence increased 
to 66.6 percent in the 60-69 year group, 92.8 
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percent in the 70-79 year group and 100 per- 
cent in the 80-89 year group. 

The increasing incidence of white limbus 
girdle visible by direct illumination indicated 
that the girdles increased in density with 
age. In the 40 to 49 year group 21.8 percent 
of the limbus girdles were visible by direct 
illumination. In the 50-59 year group the 
incidence of directly visible girdles was 20 
percent, in the 60-69 year group 69.2 per- 
cent, in the 70-79 year group 44.4 percent 
and the 80-89 year group 100 percent. 

The white limbus girdle was found to be 
present in about equal frequency in males 
and females, as indicated in Table 2. 


HISTOLOGIC FINDINGS 


The histologic picture of the white limbus 
girdle is basically similar to that of the 
pinguecula and pterygium. It consists of the 
same remarkable hyperplasia of elastic tis- 
sue fibers with fragmentation (figs. 5, 6 and 
7). Collagenous hyalinization is slight. No 
significant inflammatory component was 
present in most. Vascular pallisades could be 
seen in the limbal zone of the normal areas 
and could not be considered as part of the 
lesion, nor should they be mistaken for pan- 
nus, as has been pointed out by Zimmerman. 

Our findings differ somewhat from those 
of deToledo,* who described the histopath- 
ology of the white limbus girdle as sub- 
epithelial hyaline degeneration with hypo- 
trophy of the epithelium. He found a depo- 
sition of calcium in Bowman’s membrane 
more toward the cornea. In some places the 
calcification extended into the epithelium. 
Perpendicular sections showed areas which 
suggested capillaries surrounded by calcium. 
Our findings differ (1) in that the white 
limbus girdle does not involve an area where 
Bowman’s membrane is present, (2) our 
histologic studies showed both hyaline de- 
generation, though slight, and the marked 
hyperelastosis already described. 

Only one of the biopsy specimens showed 
what is usually recognized as calcium depo- 
sition in Bowman’s membrane. This was not 


Fig. 4 (Sugar and Kobernick). The clear interval 
shown here is only relative. 


near the area of hyaline change and suggests 
that the calcium deposits occur only in places 
where Bowman’s membrane is present, more 
corneal than the area of the white limbus 
girdle. 

Special staining with PTAH, PAS and 
Sudan IV was done. Phosphotungstic acid- 
hematoxylin stains indicated that the ma- 
terial was not fibrin. Periodic acid-Schiff 
stains showed no unusual polysaccharide 
characteristics. Sudan IV stains of frozen 
sections proved that the lesions were devoid 
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Fig. 5 (Sugar and Kobernick). Section from normal limbus of enucleated eye, showing the structure 


of the normal limbus. The end of Bowman’s membrane is indicated by the arrow at the extreme right. The 
remainder of the section constitutes the limbus. Note the vascularization in the left half of the photo- 
graph, also the paucity of elastic tissue fibers as well as their fine, wavy appearance and parallel arrange- 
ment. ( Weigert elastic-haematin, phloxine, saffron 280.) 


of stainable fat, although the neighboring 
arcus senilis of the cornea could be shown 
to contain fat. 


DISCUSSION 


After making these observations, it be- 
came apparent that many of the problems 
relating to the white limbus girdle, such as 


AS 


its relation to Vogt’s Type I lesion and the 
findings in Bowman’s membrane by de- 
Toledo, are directly related to the definition 
of the term limbus. 

Salzmann® considered the limbus to be “a 
zone of about one mm. width limited cen- 
trally by the margin of Bowman’s membrane 
and peripherally by the corneoscleral border 


Fig. 6 (Sugar and Kobernick). Section from a white limbus girdle lesion in the limbus of the same 
eye as Figure 1. This shows the end of Bowman’s membrane on the left (arrow). The vascular limbus 
is occupied by hyperplastic, tortuous and fragmented elastic tissue fibers. The blackening at the lower 


right is artefact. (Weigert—HPS, x 135.) 
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TABLE 1 
INCIDENCE OF WHITE LIMBUS GIRDLE 
No ppeara Cc M Ipebral Areas* Whi 
Grou ts A nce of Corneal ins in Interpa yes wit ite 
(yr.)___ Patients Limbus Girdle 
Temporal Nasal Nasal Temporal Summary of 
AreaO.D. <AreaO.D. Area Area O.S. Ali Areas 
40 49 71 x—3 x—4 x—7 x—2 x—7 54.9 
I—18 I—32 I—30 | 18 I—32 
O—50 O—35 O—34 O—S51 O—32 
50-59 80 x—1 x—7 x—6 x—2 xX—7 54.9 
I—23 |—37 I—21 I—37 
O— 56 O- 36 O—37 O—57 O 36 
60-69 30 x—6 x—9 x—12 xX x—9 66.6 
I—9 I—11 I—13 I—12 I—13 
O—18 O—13 O 8 O—17 O—11 
70-79 14 x—2 x—4 X—4 x—1 xX—4 92.8 
[—7 I—9 1-8 
O—S5 O—1 O—1 O O—1 
80-89 2 x—1 x—2 x—2 x—1 x—2 100.0 
I—1 I—0 —0 i—1 0 
O- 0 O—0 0 
TOTAL 200 x—13 X—26 xX—10 15.5 
1—58 89 |—89 
O—129 O—85 O80 O—130 80 44.5 


* X =white limbus girdle by direct illumination. 
| = visible by indirect illumination. 
O=no limbus girdle. 


and, properly speaking, includes only the 
anterior layers of the cornea.” 

Since the white limbus girdle always lies 
outside the end of Bowman's membrane, it 
is, therefore, strictly speaking, in the limbus 
and not in the cornea proper. 

It is also obvious from our observations 
that the limbus width varies not only from 
patient to patient but in the various areas of 
the same eye, so we might better define the 
limbus topographically as a variable trans- 
lucent area between the end of Bowman’s 
membrane and the line of scleral opacity. It 
is more properly related to the conjunctiva 
in its superficial layers and to the cornea in 
its deeper part. 

Usually the upper limbus is the widest 
and the nasal and temporal limbuses are 
narrowest. The varying width above is es- 
pecially important in performing a trephin- 
ing operation. Where the limbus is especially 
wide, there is no problem with a thin epi- 


thelial bleb since the limbal area dissects 
easily from the stroma and no dissection into 
Bowman’s membrane is necessary. On the 
other hand, a narrow limbus above increases 


TABLE 2 
SEX INCIDENCE OF WHITE LIMBUS GIRDLE 


Incidence 
Age N of Whi Percent- 
Group Sex ed age of 
(yr.) Patients ‘Gan 
40-49 F 49 26 53.0 
M 22 13 59.0 
50-59 F 53 28 52.8 
M 27 16 59.2 
60-69 F 20 14 80.0 
M 13 8 61.5 
70-79 F 7 7 100.0 
M 7 6 85.7 
80-89 F 2 2 100 .0 
TOTAL F 131 77 58.7 
M 69 43 62.3 
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the danger of a thin bleb and of button- 
holing. In fact, the width of the limbus 
above may be used in determining whether 
or not this operation is best suited for the 
individual patient. 

These findings suggest a change in de- 
scribing the location of surgical incisions. 
At present we usually state that an incision 
is SO many mm. behind the limbus when we 
mean behind the corneolimbal junction. 
However, the limboscleral junction is a 
fixed location, even though not always very 
sharp, while the corneolimbal junction is 
more variable in its location, not only be- 
cause of anatomic variations but because 
pannus formation tends to move the corneo- 
limbal junction more toward the cornea by 
its frequent tendency to destroy Bowman’s 
membrane. Therefore, we might better use 
the limboscleral junction as the point of 
reference for descriptive purposes. 

Let us relate our present descriptions of 
the limbus to the lesions described by Vogt. 
In patients with band-shaped opacity of the 
cornea in whom a white limbus girdle was 
present, it was possible to determine with 
the slitlamp that a clear interval was present 
between the two and that the white limbus 
girdle was not as superficial as the band 
opacity. These findings and the infrequent 
observation of the Type I girdle of Vogt 


Fig. 7 (Sugar and Kobernick). 
Section from a surgically excised 
white limbus girdle, showing the 
detailed structure composed of an 
hyperplasia and fragmentation of 
the elastic fibers. Note the hyaline 
connective tissue which is continu- 
ous with the normal collagen of the 
cornea and sclera separating the 
elastic from the epithelial tissue. 
(Weigert-HPS X370.) 


suggest that the involvement of Bowman's 
membrane is a purely coincidental finding 
and is more related to band opacity than to 
the limbus girdle. 

In fact, three observations point to the 
idea that the white limbus girdle (Type I) 
is a component of a conjunctivolimbal inter- 
palpebral triad composed of the pinguecula, 
its sequel, the pterygium, and the white lim- 
bus girdle. These observations are: 

1. Each of these lesions is located within 
the interpalpebral area. Since the inter- 
palpebral area is not always the same in all 
eyes it is obvious that when a pinguecula is 
present in an unusual area, the white limbus 
girdle, if present, involves exactly the same 
area. 

In eyes which are prominent, if a pin- 
guecula is present in the lower portion of the 
eye and involves the lower limbus, the white 
limbus girdle involves the corresponding 
area. It should be pointed out that, although 
both may be present in the same area, each 
may be present grossly without the other. In 
prominent eyes with pingueculae on the 
lower portion of the globes, if a pterygium 
forms, it occurs in the same position. The 
relation between pterygium and pinguecula 
has been pointed out.® 

2. Each member of the triad shows his- 
tologically material which takes elastic tissue 
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stains. Cogan’ suggests this probably is 
pseudoelastic tissue. Hyaline degeneration is 
present in all eyes though it ts slight in the 
limbus girdle. 

3. All of the conjunctivolimbal triad are 
more frequently found in the nasal inter- 
palpebral area. In a paper on the pinguecula 
Sugar and Kobernick® pointed out that the 
greater incidence in the nasal area is proba- 
bly caused by firmer pressure of the lids 
nasally due to the greater curvature of the 
orbicularis on the nasal side. It is suggested 
that the same explanation holds for the white 
limbus girdle. 

These observations suggest that, notwith- 
standing the relative immobility of the lim- 
bal area, there is still some mechanical 
squeezing effect of the lids on the inter- 
palpebral area of the limbus and that this 
common trauma is somewhat related to the 
hyperelastosis and degenerative changes 
present in all of the limbal triad. One must, 
of course, consider other possible factors, 
such as inflammation, common physical 
agents, and even heredity. 


CONCLUSIONS 


Observations on the white limbus girdle 
of Vogt (Type Il) suggest that this con- 
dition is a subepithelial hyperelastosis with 
degeneration almost identical to the pinguec- 


ula and the pterygium, the three conditions 
constituting an interpalpebral conjunctivo- 
limbal triad. The Type I girdle is probably 
of an entirely different nature, more closely 
related to the band-shaped opacity of the 
cornea. Even in Vogt’s picture there is a 
truly clear interval of clear cornea between 
the lesion and the limbus. It should, there- 
fore, not be considered a white limbus 
girdle. Even though deToledo* found no 
cases of Type I clinically, his photograph of 
calcification of Bowman’s membrane indi- 
cates that he actually was dealing with such 
a case. 

The incidence of white limbus girdle is 
much greater than hitherto reported, oc- 
curring in 60 percent of all patients over 40 
years of age, although it is visible by direct 
slitlamp illumination in only 15.5 percent. 

The incidence of white limbus girdle 
increases with age, being approximately 55 
percent in patients aged 40-60 years and sig- 
nificantly greater with each succeeding dec- 
ade. 

The limbus has been defined and the prac- 
tical significance of variations in its width 
discussed. 

18140 San Juan (21). 
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THE COLLECTION, STORAGE AND SELECTION OF HUMAN VITREOUS* 
FoR USE IN RETINAL DETACHMENT SURGERY 


G. Keira Epwarps, M.D., anp JoHN C. Locke, M.D. 
Montreal, Quebec 


Vitreous. implantation in retinal detach- 
ment surgery is a comparatively recent de- 
velopment. The first successful series of im- 
plants was begun in 1949. With the appear- 
ance of the reports of Shafer and others, 
interest in the technique has steadily in- 
creased as encouraging results have been 
reported.*~* 

In this paper our present technique for 
the collection, storage, and selection of 
vitreous is outlined. It is particularly ap- 
plicable for general hospitals. The impor- 
tance of a meticulous, standardized tech- 
nique in all phases of handling this material 
cannot be stressed too much. 

The danger of causing intraocular infec- 
tion is constantly present. Early in our ex- 
perience two cases of endophthalmitis oc- 
curred which were traceable to faulty tech- 
nique. As a result of 12 months’ experience 
with the following improved technique, we 
are confident that intraocular infection need 
not occur. We consider any less meticulous 
routine to be inadequate. 

The importance of avoiding chemical con- 
tamination of the implant is also apparent 
when one considers the retinal damage that 
has been shown to occur following intra- 
vitreal injection of even small quantities of 
relatively nontoxic substances.’ 

Although the property of self-sterilization 
has been attributed to vitreous*®* refri- 
gerated at 4°C., there are exceptions. Even 
a negative 48-hour blood agar culture is not 
to be relied upon completely ; more extensive 
precautions are indicated to assure the steril- 
ity of the sample. 


* From the Department of Ophthalmology of the 
Royal Victoria Hospital and of McGill University. 
Presented before the Montreal Ophthalmological So- 
ciety, November, 1958, and at the Montreal Sectional 
Meeting of the American College of Surgeons, April, 
1959, 
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A. SOURCE OF VITREOUS 


Our vitreous is obtained from post-mor- 
tem material at the Institute of Pathology, 
McGill University and is collected within a 
period of 24 hours after death. Only cases 
with an all-inclusive autopsy consent or a 
head and neck consent are utilized, to obvi- 
ate any medicolegal problems. 

The patient’s case notes are available at 
the time of collection and the following are 
excluded as donors: (1) Those with a his- 
tory of intraocular disease; (2) diabetics ; 
(3) high myopes; (4) those with jaundice 
(obstructive or hemolytic) ; (5) children be- 
low the age of 16 ‘years. 

It has not been possible to make ante- 
mortem examinations of the donor eyes, al- 
though this would be most desirable. 


B. WITHDRAWAL OF VITREOUS 


The collection, storage, and culturing of 
vitreous should be the responsibility of a 
single individual, as experience is desirable 
and a relatively minor deviation from the 
routine could result in an unsatisfactory 
sample. The operating surgeon must have 
complete confidence in the purity of the 
sample. 

A “vitreous tray” in a sterile pack is 
available at all times in the operating room. 
Contents of vitreous tray are: (a) sterile 
drapes; (b) eye drape; (c) lid speculum; 
(d) two pairs of toothed forceps; (e) two 
muscle hooks; (f) two No. 16 vials with 
No. 88 rubber apron stoppers;* (g) two 
5.0 cc. syringes; (h) four 18-gauge needles. 
In addition there is, in a separate container, 
a bottle of 1/1,000 aqueous Zephiran, two 
pairs of sterile rubber gloves, and a mask. 


t Allergist’s Supply Co., 458 Broadway, New York 
City. Screw top bottles are best avoided because of 
greater danger of contamination. 
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Technique of collection is as follows: The 
skin of the lids is prepared with 1/1,000 
aqueous Zephiran. Gloves are changed, the 
eye is draped and the lid speculum inserted. 
Postmortem conjunctival adhesions are 
broken and the globe is adducted. A small 
site on the temporal conjunctiva, 8.5 mm. 
from the limbus is cauterized with a heated 
muscle hook. The 18-gauge needle is then 
introduced into the globe with the tip of the 
needle directed in a posteromedial direction, 
the target being the center of the vitreous 
body. Efforts are made not to disturb the 
retina and choroid opposite the point of en- 
try. The vitreous is then aspirated slowly. 
The aspiration is limited to 1.5 to 2.0 cc. per 
globe. 

As the globe collapses, care is taken to 
prevent contact of the needle tip with the 
retina and choroid. When the desired vol- 
ume is obtained, the syringe is detached 
from the needle and the vitreous injected 
into a vitreous vial through a preplaced 18- 
gauge needle through the rubber stopper. 
An identical procedure is carried out on the 
other eye and this vitreous is injected into 
the same vial, giving a total volume of three 
to four cc. The globe is restored to its origi- 
nal contour by the injection of normal sa- 
line. The procedure causes no noticeable dis- 
figurement to the eyes of the deceased. 

Originally we used a 21-gauge needle for 
vitreous aspiration. This has been discarded 
in favor of the 18-gauge needle for the fol- 
lowing reasons: (1) Easier aspiration with 
larger bore needle; (2) less disruption of 
the physical properties of the vitreous; (3) 
reduction in incidence of pigment and other 
debris in the aspirate. 


C. STORAGE OF VITREOUS 


Following removal of vitreous, the vial 
is labelled with the donor’s name and the 
date. A record is kept of the cause of death 
and age of the donor and the name of the 
recipient is recorded later. 

The vials are placed in a refrigerator in 
a separate container for uncultured vitreous 


and kept at a temperature of 4°C. The tem- 
perature is periodically checked. 

A second container in the refrigerator 
contains samples that have been cultured 
and found to be sterile. These are ready for 
use. 

D. CULTURE OF VITREOUS 


The danger of creating a serious intra- 
ocular infection by introducing a contami- 
nated implant into the eye must be con- 
stantly kept in mind. There are numerous 
references in the literature to the self-steri- 
lizing properties of refrigerated viterous.* * 
In general our experience coincides with 
these findings but there were exceptions. 
Early in our experience two vitreous sam- 
ples accidentally contaminated with Strep- 
tococcus viridans and Aerobacter aerogenes, 
respectively, continued to give positive cul- 
tures despite prolonged refrigeration. 

In some centers, reliance is placed on a 
blood agar culture and 48-hour incubation. 
Our experience has taught us the necessity 
of an enriched fluid medium (such as Brew- 
er’s) and the desirability of a five-day in- 
cubation. In two samples the culture was 
negative after 48 hours and positive for 
diphtheroids at five days. 

Our present culturing technique is as fol- 
lows: The vial is removed from refrigera- 
tion after seven days. A sterile table is pre- 
pared upon which are placed sterile tuber- 
culin syringes and 23-gauge needles. The 
operator is masked, scrubbed, and gloved. 
The assistant prepares the tops of the vitre- 
ous vials with two-percent tincture of iodine 
followed by 70-percent alcohol, which are 
then allowed to dry. This is necessary to 
prevent entry of iodine or alcohol into the 
vial. Two minims of vitreous are aspirated 
through a 23-gauge needle and then injected 
into a tube of Brewer’s medium through a 
sterile rubber top. The culture tube is incu- 
bated for five days during which time it is 
periodically checked for signs of growth. If 
there is no turbidity after five days, the 
vitreous sample is considered sterile and 
suitable for implantation. 
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E. SELECTION OF SAMPLE FOR 
IMPLANTATION 


Each sample is selected on the basis of 
(a) sterility, (b) clarity and (c) color. 

a. Sterility is determined by a negative 
five-day Brewer’s-medium culture. 

b. Clarity. A few samples, despite the 
standard collection procedure, are diffusely 
cloudy or show particles of pigment. These 
are discarded. The incidence of this compli- 
cation has been reduced by use of the 18- 
gauge needle. The majority of samples, de- 
spite general clarity show nonpigmented 
floccular sediment. These are not discarded 
but, when aspirating at the time of surgery, 
an attempt is made to avoid them. 

c. Color. All icteric samples are discarded. 
In our experience, grossly jaundiced pa- 


tients have icteric vitreous and the more 
gross the jaundice, the deeper the yellow 
color of the sample. 

Two hours before surgery, a sample con- 
taining at least 3.0 cc. is taken to the oper- 
ating room and allowed to assume room 
temperature. 


F. SUMMARY 


1. A technique for the collection, storage, 
and selection of human vitreous for use in 
retinal detachment surgery has been out- 
lined. 

2. The importance of a standardized ap- 
proach to all phases of handling the material 
is emphasized. The more uniform the tech- 
nique, the less chance of bacterial or chemi- 
cal contamination of the sample. 

The Royal Victoria Hospital (2). 
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BEHIND THE IRON CURTAIN 
Noet T. Stmmonps, M.D. 


Alexandria, Louisiana 


From June 25 to July 17, 1959, was 
spent behind the iron curtain visiting eye 
clinics at Prague and Bratislava, Czechoslo- 
vakia; Krakow and Warsaw, Poland, and 
Stalingrad and Kiev, Russia. A hospital in 
Sochi on the Black Sea was also visited. 

Our guides in Czechoslovakia and Po- 
land were reluctant to express themselves on 
politics and those in Russia were all for 
Russia. Our guide in Bratislava was a com- 


munist and all for their system. Politics and 
conditions in general were not discussed 
with the ophthalmologists I had the pleasure 
of meeting but I met other people both in 
Czechoslovakia and Poland who _ talked 
freely, after looking around to see whether 
anyone was listening, especially in Czecho- 
slovakia. There was much more freedom of 
expression in Poland. 

In Czechoslovakia I was told that for each 
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4,000 people, there was a group of doctors 
consisting of a dentist, pediatrician, general 
practitioner, surgeon, obstetrician, and gyn- 
ecologist with nurses, and so forth. Other 
specialists were in the larger towns and 
patients were referred to them from the 
neighborhood or small town polyclinic. A 
similar system seems to prevail in Poland 
and Russia. Patients hospitalized were as- 
signed to a private room or to a ward by 
the doctor. The doctor and dentist worked 
eight hours per day but could work two 
hours more without assistance and with no 
extra pay. They saw fewer patients than 
in the old days as they worked less time. 
The Minister of Health in Czechoslovakia 
is a Roman Catholic priest who wears the 
garb of a priest and collaborates with the 
communists but is not recognized by the 
Vatican. An interesting sidelight is that in 
Czechoslovakia we saw many fields of white 
opium poppies. 

Education is compulsory from the age of 
six to 14 years, then work in a factory or 
more school until the age of 17 years, and 
then to the university if the I.Q. is suff- 
ciently high. The I.Q. was determined by a 
board of teachers, doctors, and so forth, 
who classified students as mentally fit for 
factory work or university students. There 
was no recourse. Children of workers used 
to be admitted without question while the 
children of former capitalists were denied 
university education without two years work 
in a factory to prove that they were good 
socialists. Apparently they found that the 
children of the workers as a group did not 
have sufficient mentality to measure up to 
the standards expected of university stu- 
dents so now all children must work in a 
factory one year and then all are admitted 
to the university regardless of their back- 
ground if their I.Q. is sufficiently high. A 
similar pattern seems to operate in Poland 
and Russia. However, in Russia there are 
no ex-capitalist parents. 

In Russia, doctors and university students 
have 10 years of grade school, 10 months per 
year. Doctors then went to medical institute 


for six years, which corresponds to our 
medical school, and one year of general in- 
ternship. He or she then was ready for 
general practice at 850 rubles per month; 
lower than the average laborer’s pay. 

In Prague the Second Eye Clinic of the 
Medical Faculty of Charles University was 
visited. Prof. Dr. Jaromir Kurz was very 
gracious and courteous and made me wel- 
come. He had unfortunately recently frac- 
tured an arm in a fall and was unable to 
operate himself. The surgery was done by 
his assistant (a woman physician) who was 
a very skillful operator. Incidentally, the 
majority of ophthalmologists in the iron 
curtain countries are women. Many opera- 
tions were performed in this clinic in a large 
operating room with two tables running at 
the same time. 

The tendon-lengthening, partial tenotomy 
was preferred to recession. This was done 
under local anesthesia on five- and eight- 
year-old children. In cataracts, a preplaced 
black silk suture which they called a Roggen- 
kampfer suture is used. This consists in 
taking a bite in the cornea-about two mm. 
from the limbus and parallel to it at the 
12-o’clock position with a double-armed 
suture and then going under the tendon 
of the superior rectus with both and tying 
it over the superior rectus tendon. A Graefe 
knife incision and one peripheral iridectomy 
are done at the 12-o’clock position. Intra- 
capsular extraction is preferred. They had 
used some alpha chymotrypsin from Spain. 
Prof. Kurz does many corneal grafts. The 
university operates a laboratory for research 
on corneal physiology. 

Here I also met an ophthalmologist from 
Carlsbad, Dr. Blahoslav Rejchrt, who was 
director of the hospital there. He was very 
enthusiastic over the “New Siberian” treat- 
ment of chemical burns of the conjunctiva to 
prevent symblepharon. He recently wrote 
me, giving me details of the treatment which 
are as follows: 


The necrotic conjunctiva should not be removed 
when cleaning the eye of the corrosive material. 
Injections of the patient’s blood with penicillin are 
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applied daily under the burnt conjunctiva in the 
following manner: if the entire conjunctival sur- 
face is affected, about 4.0 ml. of solution is neces- 
sary. Two ml. of blood is added to 2.0 ml. of physi- 
ologic saline containing 50,000 units of penicillin. 
Novocain is given before or added. We try to in- 
ject the blood-penicillin mixture through a single 
puncture under the entire upper and lower bulbar 
conjunctiva which bulges out. The same procedure 
is continued daily though in lesser amounts. Part 
of the blood escapes through the previous sites of 
puncture. 

After several days the eyelids cease to stick to 
each other and the conjunctiva remains smooth and 
shining. We administer the injections for 10-14 
days, more commonly less. Not epithelized cornea 
is covered with ointment, the intrabulbar pressure 
is checked. 

Prof. Rejchrt also enclosed a copy of a 
paper he had presented which had a well- 
documented bibliography. He also stated that 
“good results with this method of treatment 
has now been confirmed in a number of 
countries (Prof. Colen, USSR, Dr. Karpo- 
wicz, Poland, Prof. Campos, Italy, Univer- 
sitatsaugenklinik, Halle, Germany, several 
clinics in Czechoslovakia, the method now 
being included in textbooks of ophthalmol- 
ogy in Poland and CSR.)” 

At Bratislava the eye clinic of the Medi- 
cal Faculty of the Slovak University was 
visited. Prof. Dr. Anton Gala was, like Prof. 
Kurz, very courteous and cordial. They were 
not operating the day I was there so we 
had more time to talk and exchange infor- 
mation. The Graefe incision was preferred, 
using a preplaced double-armed corneoscleral 
mattress suture and two peripheral iridec- 
tomies in cataract extractions. In glaucoma, 
a Graefe type basal iridectomy was done for 
acute congestive glaucoma and an iriden- 
cleisis for glaucoma simplex. Peripheral iri- 
dectomies were not done and tonography 
was not done. The obliques were rarely op- 
erated except in cases of muscle paralysis. 

Prof. Gala kindly showed me an excellent 
colored movie of an operation he had de- 
veloped for retinal detachments, being a 
form of scleral imbrication. An equatorial 
incision was made and the sclera split an- 
teriorly instead of posteriorly as most of us 
prefer in this country. No polyethylene 


tubes, and so forth were used. 

In Krakow, Poland, I visited the clinic 
of Dr. Marian Wilczek, who was away 
on holiday. His clinic, however, was very 
ably conducted by his gracious and charm- 
ing assistant and very skilful surgeon, Dr. 
Jania Sokolowska. Among other operations, 
she performed a myectomy of the inferior 
oblique, inserting a large round needle in 
the lower cul-de-sac at the junction of the 
outer and middle thirds to the bony floor 
of the orbit and along the floor and out in 
the semilunar fold, picking up the inferior 
oblique and exposing it very well. A tendon- 
lengthening tenotomy, using a tongue of the 
middle half of the tendon, was preferred to 
a recession, Dr. Sokolowska also took us to 
lunch to an eye hospital in the outskirts for 
scrofula, strabismus, and trachoma, scrofula 
being their term for phlyctenulosis and 
not tuberculosis.  high-vitamin fresh- 
vegetable as well as meat diet was served 
us, being one of the best meals we had on 
this trip. Diet, vitamins, steroids, and anti- 
histamines were used in scrofula, and aureo- 
mycin, terramycin, and sulfonamides in 
trachoma, reducing the hospital stay to about 
three months instead of the two or three 
years, as formerly. Orthoptics and pleoptics 
(Cuppers) were given the children with 
strabismus and an operating room was being 
completed at the time of my visit. 

In Warsaw I met Prof. Wladyslaw Me- 
lanowski, a very gracious gentleman of the 
old school who unfortunately is soon retiring 
because of age. He will be very hard to re- 
place. He showed me three of his textbooks 
on ophthalmologic subjects which were very 
interesting and which I am sure would have 
been well accepted in our country if it were 
not for the language barrier. He is cur- 
rently working on a history of ophthalmol- 
ogy in pictures which he showed me and 
which will be most interesting. 

In Russia one cannot simply go to an 
eye clinic and be welcomed as in the West 
and in Poland and Czechoslovakia. The 
medical attaché at the U. S. Embassy in 
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Moscow, Dr. McClendon, told me that no 
one would be admitted in this manner. Un- 
less you are a member of a delegation, the 
visit must be handled through Intourist, the 
government monopoly travel agency. After 
repeated requests, the Intourist man at the 
Hotel Ukrainia made a phone call and told 
me that it was “impossible” to visit the In- 
stitute of Helmholtz and on my persistent 
request called again and said it was closed on 
Monday. I was also told that it was closed 
on Saturday afternoon and Sunday, which 
I question. 

Intourist telegraphed ahead to Stalingrad 
and arranged for me to visit the hospital 
there with an interpreter. The head of the 
Department of Ophthalmology was Mrs. 
Effete. She was very cordial and gracious 
and it was distinct pleasure to talk to her, 
even through an interpreter. Her cataract 
technique was retrobulbar injection and 
pressure on the globe, dilate with adrenalin, 
Graefe incision with conjunctival bridge, 
complete iridectomy in old patients but no 
iridectomy in young patients, intracapsular 
extraction, no sutures; she claimed no pro- 
lapsed irises. Both eyes are closed and the 
patient is kept in bed three days. She had 
not used alpha chymotrypsin but said it was 
being used in Czechoslovakia. 

In acute glaucoma, miotics and carbonic 
anhydrase inhibitors were used for 24 hours 
and then a Graefe-type basal iridectomy 
with ab externo incision was done. In glau- 
coma simplex, miotics were used as long as 
possible, then an iridencleisis was per- 
formed. They did gonioscopies but no ton- 
ography. 

In retinal detachments, retinopexy is pre- 
ferred. Scleral resection was done in large 
tears, and so forth. The patients were kept 
in bed three weeks then used pinhole gog- 
gles and were back at work in three months. 
No polyethylene tube implants were used. In 
strabismus, a tendon-lengthening tenotomy 
was preferred to a recession. 

Mrs. Effete also showed me a knife sharp- 
ener based on electrolysis of the blade in a 


solution of orthophosphoric acid and 
chromic anhydrite for one minute. I tested a 
knife sharpened in this manner on a drum 
and found it satisfactory. 

In Sochi, a resort on the Black Sea, a 
hospital using warm hydrogen sulfide water 
for many things, including baldness, was 
visited. An interpreter said that the doctor 
prescribed the exact temperature, concentra- 
tion, duration and frequency of treatment 
and that the water was “too strong to take 
treatments every day,” all of which probably 
assisted in getting the best results possible 
by suggestive treatment. The water was also 
inhaled in the nostrils and chest as a mist, 
used as a douche, as a mouthwash for pyor- 
rhea, and baths for arthritis, and so forth. 

In Kiev, the third city in Russia, the eye 
clinic of the Kiev Medical Institute under 
Prof. Panel Savovich Pletas was visited. 
The first thing he showed me with a laugh 
was an “Arkansas Oil Stone” made by Pike 
Manufacturing Company of Pike, New 
Hampshire, which he used to sharpen cat- 
aract knives, examining them with a slitlamp 
before using them. He told me that the 
electrolysis sharpening method previously 
mentioned was all right if there were no ir- 
regularities on the blade but that, if there 
were irregularities, they had to be worked 
out on the stone. 

His cataract technique was retrobulbar in- 
jection of Novocaine, Van Lint akinesia if 
he had a nervous patient, adrenalin and co- 
caine drops, Graefe incision and simultane- 
ous capsulotomy with the Graefe knife, wide 
conjunctival bridge and extracapsular cat- 
aract extraction. No iridectomies were done, 
no sutures were placed and, as in Stalingrad, 
he claimed no prolapsed irises. Eserine and 
pilocarpine were used the first postoperative 
day and then the pupil was dilated. The pa- 
tients were up on the third day. In acute 
glaucoma, a Graefe basal iridectomy is done. 
In glaucoma simplex, the Elliott trephining 
operation or cyclodialysis is preferred. Irid- 
encleisis was not done due to fear of com- 
plications. In congenital glaucoma, cyclo- 
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dialysis was preferred, In retinal detach- 
ments, retinopexy was preferred but an oc- 
casional scleral resection was done. No poly- 
ethylene tube or implant was used. In 
squints, recession and resection was pre- 
ferred. The obliques were operated on only 
in cases of muscle paralysis. 

Prof. Pletas told me that he had a collec- 
tion of many cases of cysticercus in his lab- 
oratory which he was going to show to 
me but after we had talked for about two 
hours it was time to go and the collection 
was forgotten, which I regret. He also 
showed me an interesting foreign-body ex- 
tractor similar to those developed by Rolf. 

As in Moscow, it was impossible for me to 
get into the hospital in Leningrad in spite of 
all my efforts, including the subterfuge of 
having a private guide-interpreter take me 
to a neighborhood polyclinic to have my own 
eyes examined. The ophthalmologist was a 
woman who took my history, vision, exam- 
ined the fundi, and tensions with a small ap- 
planation type tonometer without finding 
anything wrong. She then told me I would be 
referred to another clinic for a more detailed 
examination with my pupils dilated in a day 
or two. I was leaving for Finland the next 
day so was unable to pursue it any further. I 
then identified myself as an ophthalmologist 
and invited her to have lunch with the in- 
terpreter and me. She, however, declined as 
she had to go home during her lunch hour to 
look after her child. 

The tonometer was about three cm. long 
and dumb-bell shaped, the ends being cov- 
ered with a flat glass or plastic surface which 
was applied dry to the cornea and then ap- 
plied to a paper that was discolored by the 
wet spot on the end of the tonometer in con- 
tact with the cornea. The diameter of this wet 
spot was measured and, the softer the eye, 
the larger the spot. The color of the spot on 
the paper looked like fluorescein. 

I failed to write it down but was told at 
one of the clinics visited that, in acute con- 
gestive glaucoma, instead of doing a broad 
basal iridectomy, three small peripheral iri- 


dectomies through the same keratome inci- 
sion were sometimes done. I do not remem- 
ber where this was. 

Incidentally, in Czechoslovakia the profes- 
sors have a private practice. This is also true 
in Poland where it is all right for anybody 
to have a private practice but nobody but the 
professors earn enough to be able to rent 
an office or to buy instruments to equip it. 
We were also told that some of the outstand- 
ing doctors in Russia had private practices. 

In Russia many of the spectacle frames 
were made of brown plastic, usually with the 
nose piece being a simple band resting on the 
bridge of the nose and the temples coming 
off from the center, similar to frames used in 
this country a good many years ago. The 
frames worn by a large percentage of per- 
sons wearing glasses who were passed on 
the streets were poorly adjusted, one lens be- 
ing several mm. higher than the other. Com- 


-paratively few people on the streets of Rus- 


sia wore glasses, however, and those who did 
wear them looked as if they were wearing 
rather strong corrections. 


COMMENT 


Our colleagues behind the iron curtain 
were very courteous and cordial and as in- 
terested in exchanging knowledge as I was. 
My conclusion was that our technique in cat- 
aract extraction, in certain features, notably 
sutures, is better; that we seem to be ahead 
of them in more widespread use of tonog- 
raphy, in the use of Chandler’s peripheral 
iridectomy instead of a complete basal iri- 
dectomy in selected cases of narrow-angle 
glaucoma and, possibly, in more widespread 
treatment of congenital glaucoma by goniot- 
omy or goniopuncture. We also seem to be 
ahead of them in surgery of the obliques and 
in the more frequent use of scleral resection, 
imbrication, buckling, and so forth, in un- 
favorable cases of retinal detachment. They 
are ahead of us in obtaining tissues for 
grafting, and so forth since cadavers of pa- 
tients dying in a hospital belong to the state. 

The Russians have a translation service 
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which translates foreign journals and which, 
I was told, mails to all doctors a list of trans- 
lations available every month. 

The Russian educational system is rigid. 
Students go to school to study without the 
diversion of extracurricular activities. They 
do not celebrate a football victory or drown 
their sorrows over a defeat every Saturday 
night. They are moving fast and will prove 
themselves to be competitors of the first 
rank. 

It should be borne in mind that these 
observations and conclusions are based on 


short visits to a small number of clinics and 
interviews carried on through a nonmedical 
interpreter not very familiar with medical 
terminology, so some allowances must be 
made for unintentional mistakes in transla- 
tion. 

It is my sincere hope that, if and when our 
ophthalmological colleagues behind the iron 
curtain are able to come to the United States, 
ophthalmologists whom they visit will be as 
cordial and courteous to them as they were 
to me. 

1300 Jackson Street. 


STUDIES ON THE EFFECT OF CORALOX, A CHOLINERGIC 
ORGANIC PHOSPHATE, ON THE EYE* 


Maurice Kapin, M.D. 
Chicago, Illinois 


The toxicology and pharmacology of a 
number of cholinergic organic phosphates 
have been the subject of many investiga- 
tions in recent years.’ The present investiga- 
tion was initiated to study the pharmacologic 
effects of one of these compounds when in- 
stilled in the eye. 

The compounds selected for screening in- 
cluded coralox, dipterex, vinyl dipterex and 
Lilly 21315. Solutions in oil or water were 
instilled into the eyes of rabbits and observa- 
tions made as to the extent and duration of 
miosis. It was found that coralox, the oxygen 
analogue of Co-Ral, exhibited the strongest 
and most prolonged miotic activity of this 
group in the rabbit eye. Co-Ral (diethyl- 
0-3-chlor-4-methyl-7-coumarinyl phosphoro- 
thionate) is used for the control of ecto- 
parasites. The active metabolite of Co-Ral is 
the oxygen analogue and is produced in the 
liver by replacement of the sulfur by an 
oxygen atom. The sulfur analogue has little 
if any miotic activity. 

Coralox has no commercial use and is only 
slightly water soluble. It is stable to a maxi- 


*From the Department of Surgery (Ophthal- 
mology), The University of Chicago. 


mum of one-percent solution in peanut oil 
for at least six months. The pharmacology 
of coralox has been investigated by DuBois, 
Schmalgemeier and Plzak (to be published ) .” 
Their investigation showed that the toxicity 
was within the range of that exhibited by 
DFP, TEPP and Mintacol. It is a potent 
anticholinesterase agent, and penetrates the 
blood-brain barrier. 

Until 1957, the only organic phosphate 
compounds utilized in the eye therapeutically 
were DFP (diisopropyl fluorophosphate), 
Mintacol ( p-dinitrophenyl diethylphosphate ) 
and TEPP (tetraethyl pyrophosphate). The 
use of the latter compound was discontinued 
because of chemical irritation. These com- 
pounds are all potent anticholinesterase 
agents. The search for a longer acting, more 
potent agent for the lowering of intraocular 
pressure in glaucoma has recently led to the 
study of new organic phosphates and qua- 
ternary ammonium cholinergic compounds. 

The chemical nerve impulse transmission 
theory presented by Loewi (1921)° is the 
basis for understanding the cholinergic ac- 
tivity of anticholinesterase drugs which pro- 
tect acetylcholine against hydrolysis by cho- 
linesterase. Other pharmacologic actions may 
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Fig. 1 (Kadin). Chemical structure of Co-Ral. 


be included in the individual characteristics 
of the compound. 

The principal groups are divided into (a) 
reversible and (b) irreversible anticholines- 
terases: 

The first group includes physostigmine 
and choline esters, which are related struc- 
turally to acetylcholine, are general esterase 
inhibitors, and produce a complex with cho- 
linesterase which is readily broken. 

The compounds which irreversibly bind 
cholinesterase include the polyalkylphos- 
phates, which are characterized by long dura- 
tion of action, and are structurally different 
from acetylcholine. The irreversibility is rel- 
ative, and is based on the rate with which 
it is possible to dissociate the enzyme-inhibi- 
tor complex. The effects of the strongest 
irreversible drugs such as echothiophate or 
Phospholine Iodide are reversed by use of 


oximes such as 2-PAM (Pyridine-2- 
aldoxime methiodide) (Mamo and Leopold, 
1959) ,* while DFP requires both 2-PAM 
and atropine to counter peripheral and cen- 
tral effects respectively. 

Oximes are considered to act in part at 
least by regeneration of drug-inhibited cho- 
linesterase (Kewitz and Nachmansohn, 
1957).° The actions of anticholinesterase 
compounds such as coralox, TEPP, Minta- 
col, and so forth, are also blocked by atro- 
pine and homatropine, which are effective 
by blocking the response of cells to accumu- 
lated acetylcholine. 

Polyalkylphosphates have been known 
since 1932. The studies of Adrian, Kilby 
and Kilby (1940),° and Adrian, Feldberg, 
Kilby and Kilby (1941)* showed that their 
great toxic effect was based on their anti- 
cholinesterase - activity. These compounds 
were studied in Germany, Great Britain and 
the United States secretly during the Second 
World War, and many of these studies are 
not available. DFP was synthesized in 1932 
by Lange and Krueger’ in Germany and was 
reinvestigated by McCombie and Saunders* 
in 1941, and by Adrian, Kilby and Kilby 
(1942),° who found that it had greater in- 
hibiting activity than methyl esters previ- 
ously known. In 1944, Schrader® developed 
Mintacol (p-dinitrophenyl  diethylphos- 
phate) and reported his studies in 1950. It 
has had extensive use in Europe as a miotic 
in glaucoma. DuBois and Mangun (1947)* 
reported the anticholinesterase activity of 
tetraethyl pyrophosphate (TEPP), and 
hexaethyl pyrophosphate (HETP) and the 
anticholinesterase activity of Mintacol in 
1949. 

Phospholine Iodide (217 MI) or echo- 
thiophate and its tertiary analogue (217 
AO) were studied in 1952 by Burgen and 
Chipman and in 1956 by Koelle and 
Steiner™ and by Schaumann and Job,” who 
found that Phospholine Iodide was the more 
desirable compound of these two because it 
did not pass the blood-brain barrier and thus 
has lower systemic toxicity. They demon- 
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strated that it did not lower brain cholines- 
terase levels more than slightly. This com- 
pound is a potent anticholinesterase drug 
which is water soluble. It is stable at 5°C. 
indefinitely, but under ordinary room condi- 
tions, for three weeks. It acts on the eye in 
low concentrations of 0.1 and 0.25 percent. 
One drop has an action that produces miosis 
and tension lowering that lasts for periods of 
up to three weeks (Leopold and Gold).” 
Toxic symptoms due to ciliary spasm include 
browache and headache, which are controlled 
by salicylates; occasional diarrhea and ab- 
dominal pain. It has the ability to lower red 
blood cell specific cholinesterase. As with 
miotics in general, in children iris cysts are 
often demonstrated. Fibrinous exudation into 
the anterior chamber is also found in chronic 
simple glaucoma with use of phospholine, 
and may lead to dense posterior synechias 
( Becker, Pyle and Drews).** 

BC-48 (demecarium bromide, or Humor- 
sol) or decamethylene bis- N-methyl-carbam- 
inoyl m-3 methyl ammonium phenol was 
studied in 1957 by Gitler and Pillat*® and 
also in 1959 by Miller, Divert and Crouzet*® 
as well as others. It is water soluble, stable 
for one month, and its action on the eye lasts 
three days or more, with marked miosis, 
spasm and lowering of tension, accompanied 
by conjunctival hyperemia and pain. In one 
percent solution it can overcome mydriasis 
and cycloplegia produced by one percent 
atropine. It is not an organic phosphate, but 
is an extremely potent anticholinesterase 
agent requiring special care on ocular instilla- 
tion, and a special caution warning on the 
package. 

New Russian anticholinesterase agents 
include _ tetra-ethylmonothiopyrophosphate 
(A2), which appears to have the same char- 
acteristics as TEPP, of which it is an ana- 
logue. It is not water soluble or stable, but 
proved to be effective as a miotic in the treat- 
ment of glaucoma ( Ustimenko)." 

Anticholinesterase agents have only a 
slight effect on the eye when given systemi- 
cally even in toxic doses and miosis is notable 
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in animals only in lethal doses (Koelle and 
Gilman, 1949). Under normal conditions 
absorption of chemicals instilled in the eye 
occurs through the conjunctiva as well as the 
nasal mucous membrane by drainage via the 
lacrimal canals. No systemic symptoms fol- 
lowing ocular instillation of polyalkylphos- 
phates were observed by Grant (1948) and 
several German investigators. Toxic symp- 
toms such as nausea, diarrhea, sweating, sali- 
vation, fall in blood pressure, were reported 
by Sugar (1951)* with physostigmine. 

Leopold and Comroe*™ reported that DFP 
changed the serum values for cholinesterase 
of man, dog and cat. Abraham (1953)** re- 
ported nervous symptoms—tic, bedwetting, 
nausea, and staggering—in children on DFP. 
Salivation and muscle tremors were noted by 
Leopold and Comroe with ocular instillation 
in animals (cats, dogs) of two drops of DFP 
one percent, and by Marr and Grob (1950)** 
with one drop of four percent TEPP. Five 
percent neostigmine has frequently caused 
toxic symptoms and vomiting (Rosengren, 
1943) .** DFP, phospholine and BC-48 prob- 
ably present the strongest of these drugs with 
prolonged miosis, ciliary spasm, headache 
and changes in intraocular pressure. With 
DFP, miotic activity and tension lowering 
ability in normal eyes that is greater than in 
glaucomatous eyes were mentioned by Leo- 
pold and Comroe** and Wheeler.*® 

Maximal miosis can be produced by all 
these drugs, but the duration and time of on- 
set vary. Miosis occurs in five to 20 minutes 
and lasts up to three weeks, varying with the 
compounds, Miosis does not parallel the 
effect on accommodation, which has a shorter 
duration, and also varies with compounds 
and species of animal. 

Toxicity of these organic phosphate com- 
pounds depends on various factors, such as 
solubility, absorption, hydrolysis and rate of 
cholinesterase resynthesis. Toxic symptoms 
are due to the accumulated acetylcholine, 
with earliest symptoms being similar to the 
effects of muscarine, which include sweating, 
lacrimation, salivation and muscle fibrilla- 
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tion. Physostigmine, neostigmine and choline 
esters have protective action against poly- 
alkylphosphates, and atropine prevents mus- 
carinelike symptoms, but does not abolish 
the nicotinelike spasms, which are antago- 
nized by magnesium ion (Goodman and Gil- 
man ),° Scholz,?* Leopold and Comroe,”* Mc- 
Namara, Koelle and Gilman.?’ 

Gradual loss of effect after continued use 
is a common factor in therapy with anti- 
cholinesterase compounds, with resistance 
developing as early as six months to DFP 
(Leopold and Cleveland) ,** and to Mintacol 
(Wessely, 1949) .?° 

Chemical irritation is also frequent with 
organic phosphate compounds and results in 
conjunctival inflammation, which requires 
discontinuing the drug. This was especially 
notable with TEPP (Grant, 1947). 


SOME PROPERTIES OF CHOLINESTERASE 


Cholinesterase is an enzyme, generally 
present in living tissue, which acts as a cat- 
alyst in the hydrolysis of acetylcholine into 
choline and acetic acid. It was first demon- 
strated by Loewi in 1921.° Stedman, Sted- 
man and Easson*® in 1932 suspected that 
several types were present when they first 
suggested the name. In the following years 
two types (at least) of cholinesterase were 
demonstrated in sera, and also that physo- 
stigmine, even in small amounts, inhibits at 
least one of these types (Stedman, Stedman 
and White, 1933) ;** Shaw (1935) ;** Eas- 
son and Stedman (1937).** In 1939, Good- 
man, Carlson and Gilman*™ first spoke of 
specific cholinesterase, which was almost 
completely inactivated by minute amounts of 
physostigmine, and of nonspecific cholin- 
esterase, which was but little affected even 
by high concentrations of physostigmine. 

In 1940, Allen and Hawes,** found that 
serum cholinesterase and red blood cell cho- 
linesterase are not identical, in chemical 
study of human blood. A qualitative differ- 
ence between serum cholinesterase and red 
blood cell cholinesterase was seen in relative 
actions on acetylcholine, as red blood cell 


cholinesterase showed maximum activity in 
low concentrations of acetylcholine. Red 
blood cell cholinesterase split acetyl-$-meth- 
ylcholine at the same rate as acetylcholine, 
while acetylcholine was only slightly hydro- 
lyzed by serum. 

Mendel and Rudney (1943)* and also 
others, confirmed the above and showed that 
brain and red blood cell cholinesterase is 
specific, while serum cholinesterase was non- 
specific and catalyzes the hydrolysis of non- 
choline esters also. Mendel, Mundell and 
Rudney (1943)* reported that only true 
cholinesterase hydrolyzes acetyl-8-methyl- 
choline, while only pseudocholinesterase 
hydrolyzes benzylcholine. Thus there are 
two groups, specific cholinesterase in brain 
and nerve (Nachmansohn and Rothenberg, 
1944-45) ;** retina (Francis, 1953) ;** non- 
specific cholinesterase in blood serum and 
glands. 


CHOLINESTERASE ACTIVITY IN 
OCULAR TISSUES 


AQUEOUS 


No cholinesterase activity in the primary 
aqueous could be demonstrated in normal 
aqueous humor of horse or ox eye by Weve 
and Fischer,“° Uvnas and Wolff,** and 
Jaffe.** If the eyes were allowed to remain 
in the refrigerator for up to six hours or if 
secondary aqueous were tested (first para- 
centesis discarded), some cholinesterase ac- 
tivity was found. These authors suggested 
that biologic barriers were broken down in 
postmortem changes, so that enzyme finds its 
way into the anterior chamber, and that par- 
tial emptying of the anterior chamber causes 
inflow of fluid from adjoining tissues. 

No cholinesterase activity was found in 
rabbit aqueous by Plattner and Hintner,** 
and in normal cat and rabbit aqueous by 
Engelhart,** except that if the eyes were 
treated with physostigmine prior to aqueous 
puncture, some acetylcholinelike response 
was noted on using biologic assay methods. 

Grosz and Goreczky* showed increased 
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TABLE 1 


CHOLINESTERASE ACTIVITY IN THE EYE ON CORALOX 


Normal Values: Iris and Ciliary Body 24 mg. ACh hydrolyzed/100 mg. wet tissue 
144 mg. ACh hydrolyzed /100 mg. wet tissue 


Retina 


Percent Normal Cholinesterase Activity (3 animals) 


Iris and Ciliary Body 


Time (day) Retina 
Treated Eye Untreated Eye 
1 50 100 100 
3 33 75 90 
3 36 90 85 
4 44 75 85 
7 33 66 54 
14 33 50 43 


cholinesterase content of aqueous and Plet- 
neva, et al.** observed by biologic assay an 
increased acetylcholinelike content in glau- 
comatous eyes of humans. DeRoetth*’ dem- 
onstrated specific cholinesterase in the aque- 
ous of the ox, while he found nonspecific 
cholinesterase in the secondary aqueous of 
the cat. 

Viikari® demonstrated in 1955 increased 
cholinesterase activity in aqueous, using 
biologic assay for acetylcholine action on 
leech muscle, and frog muscle preparations, 
after incubation of the aqueous, from eyes 
treated with polyalkylphosphates. He believed 
this was possibly due to increased permea- 
bility and diffusion into the eye. He also 
noted that Sugawara*® reported similar stud- 


IRIS AND CILIARY BODY 


Cholinesterase activity in the iris and 
ciliary body of the rabbit was demonstrated 
by Bakker,” and Plattner and Hintner,* 
Parasympathetic activity in the cat and rabbit 
iris was reported by Engelhart,** and Vel- 
hagen*' found similar results in the uveal 
extracts of rabbit, sheep and ox. Weve and 
Fischer” found activity in human choroid, 
subretinal fluid and retina. 

DeRoetth* studied cholinesterase activity 
in ocular tissues by the colorimetric method 
of Hestrin® and correlated activity with the 
histology of the tissue, so that he was able 


to state that the muscle and nerve-containing 
tissues of the eye could be expected to show 
cholinesterase activity. He showed that the 
iris, ciliaty body and serum of the rabbit; 
the iris, ciliary body, aqueous and vitreous 
of the ox; the iris of the horse; iris and 
ciliary body of the cat; and the retina of the 
dog, cat, rabbit, ox and horse, all demon- 
strated a hydrolysis pattern typical of that 
of specific cholinesterase. Nonspecific cho- 
linesterase was observed in the ciliary body 
of the horse and in the serum and secondary 
aqueous of the cat. He proved that in the 
secondary aqueous of the cat, the cholin- 
esterase is derived from the serum. In rabbit 
tissues, the iris was found to have an aver- 
age of 28 acetylcholinesterase units (mg. 
acetylcholine hydrolyzed per gm. wet tissue 
per hour). The retina was found to have 130 
units, and he found his values to compare 
with those of Nachmansohn for nerve tis- 
sue. 


AQUEOUS AFTER TREATMENT 


No cholinesterase activity in aqueous 
after physostigmine and neostigmine was re- 
ported by Viikari*® while polyalkylphos- 
phates, including DFP, were associated with 
cholinesterase activity in the aqueous. Von 
Sallmann™ could find no increase in ace- 
tylcholine concentration in the aqueous after 
DFP. 

DeRoetth*’ reported that for maximal 
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miosis, a reduction of cholinesterase activity 
in the iris and ciliary body of the rabbit to 
15 percent of normal was necessary. He 
stated that the conflict and confusion of re- 
sults in the literature are based on different 
methods of analysis, and that inaccuracies 
are due to use of excess substrate. On the 
basis of his studies, cholinesterase activity 
could only be expected in muscle and nerve 
containing tissues, and error would result 
from attempting to search for the enzyme in 
tissues where it would not be expected. 


RETINA 


High values for cholinesterase activity in 
the retina of dog and ox were reported by 
Nachmansohn*® and parasympathetomimetic 
activity demonstrated by biologic methods 
by Velhagen™ in the retina of rabbit, sheep 
and ox. Bakker®® found similar results in 
rabbit retina. 


VASCULAR EFFECTS 


Anticholinesterase compounds cause vaso- 
dilatation and increased capillary permea- 
bility. Congestion of the iris and of the 
conjunctival vessels is most frequently 
found. Gittler®> found no irritation or con- 
gestion of the conjunctival vessels following 
Mintacol. Congestion may appear as late as 
48 hours after use, but as the eye becomes 
accustomed to the substance, these signs 
disappear. Atropine prevents the congestion 
(Marr and Grob, 1950).°%* Mintacol (TS- 
219) injected into the anterior chamber pro- 
duced hyperemia, hemorrhages and fibrin 
exudation (Iserle and Rezek, 1951). 

Aqueous humor with an elevated protein 
level is found in the anterior chamber after 
DFP and TEPP (Swan and Hart, 1940;* 
Scholz, 1946;?* von Sallmann and Dillion, 
1947 ;°* Aldrige, Davson, Dunphy and Uhde, 
1947).*° Normal protein content of the rab- 
bit aqueous is 40 mg. per 100 ml. (Adler, 
1953) ;** von Sallmann and Dillon, 1947 ;5* 
and Miller and Swanjlung*®* showed with ex- 
periments with fluorescein, inulin and other 
substances that anticholinesterase drugs 


increase vascular permeability. Leopold, 
(1951)** was unable to demonstrate any 
change in calibre of ciliary vessels. Von 
Sallmann and Moore (1948) fractionated 
aqueous humor and found that the protein 
has the same electric field mobilities as 
plasma protein, and thus was presumably 
derived from blood and also contained hy- 
aluronic acid, alone or in complex. 

The A/G ratio is higher in aqueous 
humor than in blood and contains albumin, 
and a, 8 and y globulin as well as fibrinogen 
(Wittner, 1952).% Recent microfractiona- 
tion of aqueous proteins by various methods 
were reported by Remky® and D’Ermo.* 

Deleterious effects on the tissues of the 
eye were not found after use of DFP and 
TEPP, and studies on these effects were 
made by Grant (1948),’® and Leopold and 
Comroe (1946).** Epithelial blebs or cysts 
on iris and ciliary body have been reported 
with DFP (Scholz, 1946),?* and with phos- 
pholine (Krishna and Leopold)® in adults. 
Miller”® reported less incidence of cysts with 
phospholine than with DFP in children. 

Retinal detachment has been reported and 
may be produced by the strong forward 
pull of ciliary muscle contraction by DFP 
(Marr, 1947 Scheie, 1949) by phos- 
pholine, Becker, 1959).** Gradle and Sny- 
dacker*® reported detachment of the retina 
with use of physostigmine and pilocarpine in 
1940. 

Production of angle closure in predis- 
posed eyes through use of polyalkylphos- 
phates generally limits this use of these 
compounds. 


REGENERATION OF CHOLINESTERASE 
ACTIVITY 


Wilson, Ginsberg and Meislich’* studied 
the reactivation of acetylcholinesterase in- 
hibited by TEPP and DFP. They described 
the enzyme as having two active sites, an 
esteratic and an anionic site, and that an 
acetyl enzyme complex is formed with es- 
ters. Water breaks down the complex and 
produces the active enzyme with activity of 
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the speed of hydrolysis. Alkylphosphates 
combine with the enzyme to form a phos- 
phoryl enzyme complex which does not react 
with water, or reacts at a rate one-sixtieth of 
the normal, even though the anionic site is 
free. Reactivation or reversal of this inhi- 
bition occurs slowly in water, and more 
rapidly with choline, hydroxamic acids and 
oximes, 

Kewitz and Nachmansohn* found that 2- 
PAM reversed the cholinergic effects of 
diethyl and di-isopropyl organic phosphates, 
and found values as low as two percent of 
normal cholinesterase activity in brain tis- 
sues of animals treated simultaneously with 
DFP and 2-PAM. 

DeRoetth described cholinesterase activ- 
ity as recovering sharply, parabolically, to 
50 percent of normal in one week, following 
the inhibition produced by the instillation of 
one drop of 0.1-percent DFP in the eyes of 
rabbits, but full recovery to normal levels 
required 47 days. 


METHODS 


Co-Ral or coralox was instilled into the 
right eye of albino rabbits weighing between 
2.0 and 3.0 kg. in 0.25-percent concentration 
in peanut oil on a three-times-daily schedule 
for periods of up to one month. Chemi- 
cal studies of cholinesterase activity were 
carried out on samples of aqueous humor, 
iris and ciliary body and retina. Tissue 
samples from the brain, salivary gland and 
ileum were taken. Blood cholinesterase was 


DURATION OF MIOSIS . 


Fig. 2 (Kadin). Effect as a miotic in rabbits. 


studied in heparinized samples, divided into 
serum and washed red blood cells in 50- 
percent concentration. 

Two methods of cholinesterase assay were 
employed: (1) manometric method of Du- 
Bois and Mangun,” and (2) the chemical 
method of Hestrin,®* which uses the reaction 
of alkaline hydroxylamine with acetylochine 
to form hydroxamic acid as a method of 
assay. 


TECHNIQUE 


Blood was drawn in heparinized syringes, 
and then the animals were killed by in- 
jecting 10 ml. of air into an ear vein. It was 
found that this produced a marked opistho- 
tonus, and that, if the head of the animal 
were maintained in the elevated position, 
essentially bloodless eyes were obtained in 
most cases. The aqueous humor was im- 
mediately withdrawn by anterior chamber 
puncture, and then the eyes were dissected 
to remove the iris and ciliary body in one 
piece, since it was found impossible to sepa- 
rate them anatomically," and samples of 
retina were stripped off. Samples of brain, 
ileum and salivary gland were then re- 
moved. (This material will be reported sepa- 
rately. ) 

All tissues were washed in distilled water 
for at least one hour, blotted and weighed 
wet. Glass homogenizers were used to make 
a 10 percent homogenate in phosphate buffer, 
pH 7.2. Aliquot portions were taken for 
both types of analysis. Acetylcholine chlo- 
ride 5.4 mg. per 3.0 cc. flask system was 
used for the manometric substrate, and 2.0 
mg. per ml. of acetylcholine base was used 
to prepare a standard curve for acetylcholine 
in the colorimetric determination. Tissues 
were incubated at 38°C. for 30 minutes in a 
shaking water bath. Acetylcholine hydro- 
lyzed was determined at 500 mu in the Beck- 
man DU spectrophotometer, using 10-per- 
cent FeCl, solution for color. The sensitivity 
of the manometric and chemical methods is 
such that less than 50 micrograms of ace- 
tylcholine cannot be measured.** Tissue 
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blanks were prepared for each sample. Only 
one sample of aqueous humor was taken 
from any eye and represents primary aque- 
ous. 

It was found that determinations by either 
method could be compared by calculation, 
based on mole-for-mole reactions of the 
enzyme with acetylocholine. Kewitz® found 
higher values for cholinesterase activity by 
using a chloroform method of extraction of 
tissues in the first 24 hours after use of 
anticholinesterase compounds, and recom- 
mended use of the colorimetric method for 
values below 10 percent of normal. Values 
obtained were comparable with those of De- 
Roetth*™* and Kewitz and Nachmansohn.*® 


RESULTS 


No cholinesterase activity was found in 
normal primary aqueous humor of rabbits 
by either method of determination (table 2). 
In rabbit eyes treated with Co-Ral or cora- 
lox, the aqueous was found to contain a pro- 
tein material, which precipitated on treating 
with acid or heating, to produce a milky 
clouding. Treatment of normal aqueous with 
alkaline hydroxylamine as for acetylcholine 
determination produced no color change with 
ferric chloride, but primary aqueous humor 
from coralox treated eyes contained material 
which did react with hydroxylamine to pro- 
duce a color change. This effect was found 
also if the aqueous was heated prior to chemi- 
cal treatment. Hestrin®* reported that hy- 
droxylamine in vitro reacts with many esters, 
aldehydes and O-acyl derivatives as well as 
ammonium hydroxide to form oximes or 
hydroxamic acid. He found that peanut oil 
and ascorbic acid did not produce a ferric 
color change with his method. Coralox did 
not produce this reaction. If calculations 
were made on the amount of color change 
produced, assuming that this material is a 
protein containing such chemical groups, 
then approximately 750 mg. per 100 ml. 
aqueous was determined as protein material. 
Total protein determinations by the Nessler 
method averaged 445 mg. percent for un- 


TABLE 2 


AQUEOUS CHOLINESTERASE AS UNCORRECTED 
READINGS OF MG. OF ACETYLCHOLINE 
HYDROLYZED PER 0.2 ML. AQUEOUS 


Right Left 
Normal eyes 0 0 
(5 animals) 0 0 
Postmortem 
(4 animals) 0.18 0.14 
0.16 0.17 


Coralox treated 


16 hr. 0.16 0.0 
20 hr. 0.08 0.04 
3 da. (2) 0.17 0.02 
5 da. 0.30 0.07 
10 da. 0.38 0.18 
14 da. 0.46 0.34 
28 da. 0.12 0.04 


Manometric Determinations 
(cmm. CO, Liberated per 0.2 mil, 
aqueous per 30 minutes) 


Normal eyes 0 4.0 
0 4.6 
7.0 
10.0 
0 
6.36 
Coralox 37.3 
22.26 17.76 
10 da. after 15.0 20 . 86 
14 da. after 25.27 8.94 
CoRal 10.79 10.51 
33.39 17.84 
33.13 17.88 


treated eyes and 712.8 for treated eyes. In 
untreated eyes, this is presumed to be due to 
systemic absorption. 

It was found that some cholinesterase ac- 
tivity was present in aqueous humor of Co- 
Ral and coralox treated eyes. Aqueous humor 
from the control or untreated eye of the 
same rabbit on extended treatment with Co- 
Ral or coralox also was found to contain 
some cholinesterase activity. Protein ma- 
terial was found to be present in the aqueous 
humor of these eyes also. It could be in- 
ferred that this was the result of systemic 
absorption of coralox and Co-Ral. 

Aqueous humor from the eyes of rabbits 
that were dead over one-half hour was 
found to show some cholinesterase activity. 
This is attributed to post-mortem changes 
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permitting diffusion of this material into the 
anterior chamber. 

In the iris and ciliary body, inhibition of 
cholinesterase activity to low levels (15 per- 
cent) was found in treated eyes. It was 
found that on chronic administration of 30 
days’ duration, that inhibition persisted as 
long as two weeks after cessation of treat- 
ment. At this level of dosage, inhibition of 
cholinesterase activity in iris and ciliary 
body and retina occurred to levels as low as 
50 percent of normal. 

Following instillation of oil eyedrops in 
the rabbit, the oil could be found in the 
bronchi and lung spaces of the rabbit, by 
gross dye or fluorescein stain methods, so 
that effective systemic absorption in the rab- 
bit occurs in the lung, as well as on the nasal 
mucosa and conjunctiva. 


SUMMARY 


Coralox is an organic polyalkylphosphate 
anticholinesterase compound which is re- 
lated to TEPP and the Russian compound 
A2. It has the ability to produce maximal 
miosis in rabbit eyes lasting four hours, and 
up to 15 hours in humans. With coralox, or 
Co-Ral, some cholinesterase activity is found 
in primary aqueous humor of treated rabbit 
eyes with lesser activity in control eyes, and 


this occurs with the finding of a protein ma- 
terial in the aqueous, at least the majority of 
which is capable of reacting with alkaline 
hydroxylamine, Reduction of cholinesterase 
activity in the iris and ciliary body of treated 
eyes occurred to levels as low as 15 percent 
of normal, and in the iris, ciliary body, and 
retina of control or untreated eyes to levels 
of 50 percent of normal. Effects of this com- 
pound on other tissues and blood, as well as 
clinical use for the treatment of glaucoma 
will be reported in subsequent communica- 
tions. 

Evidence that the sulfur analogue of this 
compound is capable of producing the find- 
ing of increased protein levels in the aqueous 
humor of the rabbit eye, by direct absorption 
or instillation, or by systemic absorption, is 
probably not unique, but represents the ef- 
fect of vasodilatation which is a general 
characteristic of these compounds. 

950 East 59th Street (37). 
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STUDIES ON ANTIBODY PRODUCTION IN RABBIT EYES* 


I. ANTIBODY FORMATION IN VITRO AFTER INTRAOCULAR INJECTION 
OF TYPHOID BACILLI 


MicHaAeEL I. WoLkowicz, M.D., JosepH W. M.D. anp 
Irvinc H. Lropotp, M.D. 


(With the technical assistance of Busja Shinar) 
Philadelphia, Pennsylvania 


A clearer comprehension of intraocular 
forces of resistance to infections and allergic 
insults should result from the study of in- 
traocular antibody formation. 

In experimental leptospiral and tubercu- 
lous uveitis Witmer’* demonstrated a higher 
antibody titer in the aqueous than in the 
blood serum, if the eye was the primary 
focus of infection. By paper electrophoresis 
he calculated the antibody activity per gram 
of globulin and computed the true titer ratio 
of aqueous to blood serum.* Thompson and 
Olsen® demonstrated local antibody forma- 
tion in the rabbit cornea, and at times in 
other ocular tissues, before appearing in the 
general circulation. Wolkowicz, Hallett and 
Leopold,® after intraocular injection of anti- 
gen, found Cx-reactive protein antibody in 
rabbit aqueous before it appeared in the 
general circulation. 

These data raise such questions as: 

1. Can local antibody titer mean excessive 
seepage from the general circulation? 

2. Can local higher concentration of anti- 
gen attract antibody-producing cells from 
elsewhere ? 

3. How and in what tissues or cells are 
antibodies formed? 

Some answers have recently been pro- 
vided by Fagraeus,”* Coons,® Leduc,’® Mc- 
Master,"* Thorbecke,’? Kenning™® and their 
coworkers, to mention only a few. They 
demonstrated antibody formation in tissue 
culture as a function of the reticulo-endo- 
thelial system. The role of immature plasma 


* From the Department of Research, Wills Eye 
Hospital. This study was supported in part by a 
grant from the National Institutes of Health (BE- 
1062(C)2, and by the Hartford Foundation Grant. 
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cells in antibody production was ably de- 
scribed by Coons with the use of his 
fluorescein conjugation technique. Michael- 
ides** produced antibodies in tissue culture 
by adding the antigen to the nutrient fluid. 
Similarly our studies reported in this paper 
deal with antibody formation by uveal com- 
ponents in tissue culture. 


MATERIALS AND METHODS 


Adult rabbits of average weight (4.5-5.5 
lbs.) were used. The antigen was killed ty- 
phoid bacilli. Stock typhoid-paratyphoid vac- 
cine, 100 million organisms per cc. and ty- 
phoid-H bacilli in 100, 200 and 300 million 
organisms per cc. were used. The suspension 
fluid was either saline solution or a modified 
White’ adjuvant emulsion to which killed 
tubercle bacilli were added. 

The dose of antigen was 0.05 to 0.1 cc. in- 
jected through a 26-gauge needle. The eyes 
to be injected received several applications 
of Neosporin® ointment during the preced- 
ing 24 hours. The injections were given 
intracamerally, intravitreally by the Foss" 
method or subretinally as described by 
Vogel.** One week later some of the eyes 
were enucleated, the rest received a second 
intraocular injection in the same fashion as 
the first one and were enucleated four or 
five days later when the antibody titer, ac- 
cording to Fagraeus,’ is at its peak. The 


‘right eye of each rabbit received the antigen, 


the left eye served as control, either remain- 
ing intact or being injected with the sus- 
pension fluid alone. Where adjuvant emul- 
sion was used, the killed tubercle bacilli were 
omitted in the control injections. 
Immediately after enucleation half the 
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globe was fixed in formalin for histologic 
preparation and the other half was placed in 
water where the uvea could be teased from 
the retina and sclera with greater ease. This 
half of the uvea was further divided into 
two parts, one part comprising choroid, 
ciliary body and iris, the other was cut into 
its three anatomic components. 

The four separate bits of tissue from each 
eye were placed in a tube of culture medium 
containing three parts of normal rabbit 
serum, two parts of Tyrode solution with 
four times its normal glucose content and 
one part of isotonic sodium bicarbonate 
solution penicillin; streptomycin and nysta- 
tin were each added to a concentration of 
100 units/cc. of medium. A mixture of 80- 
percent oxygen, 4.5-percent carbon dioxide 
and the remainder nitrogen was gassed 
through the nutrient fluid for 20 to 30 sec- 
onds. The tubes containing the tissue frag- 
ments were kept in the incubator and the 
fluid was tested for antibody activity at 
regular intervals by the standard agglutina- 
tion method. 

The eyes injected once had 0.2 cc. of anti- 
gen added to their cultures either immediately, 
six hours or 17 hours later. A few of these 
eyes showed antibody activity without added 
antigen and were given no further antigenic 
stimulus. 

One day after the test for antibodies, the 
uveal fragment was gently removed from its 
tube, rinsed in saline solution at room tem- 


perature, placed in a fresh nutrient fluid and 
gassed as previously. After negative culture 
for two successive days the tissue was tritu- 
rated and the tissue juice tested for antibod- 
ies, which were unable to seep into the cul- 
ture media. Thompson’s® work prompted us 
to triturate all the corneas and to test the 
tissue extract for antibodies; the results 
were uniformly negative and are omitted 
from our following tabulations. 


RESULTS 


In the first phase of our work, the stock 
mixed typhoid-paratyphoid suspension was 
used. Two antigen injections were adminis- 
tered intravitreally in the right eye at weekly 
intervals (table 1). All the blood sera showed 
a high titer of 1/160 or 1/320. Only one 
aqueous had a positive agglutination test. In- 
terestingly enough, this is also the only eye 
in this series where the iris gave a positive 
response with a titer of 1/80. Also in the 
same eye one of the uveal components, 
namely the ciliary body, continued to dis- 
charge agglutinins for three consecutive 
days. In all the other eyes the antibodies 
could be detected only in the first culture 
tube. A consistently positive component in 
this series was the choroid (one exception: 
rabbit 499). In the rabbit No. 424 where the 
choroidal titer is 1/80 and the “total uvea”’ 
titer is 1/20 one can assume that the choroid 
was the sole component discharging anti- 


bodies (fig. 1). 


TABLE 1 


ANTIBODY TITERS IN BLOOD SERUM, AQUEOUS AND UVEAL TISSUE CULTURES FOLLOWING TWO INTRA- a 
VITREAL ANTIGEN INJECTIONS 


Rabbit 513 


Rabbit 423 Rabbit 424 Rabbit 425 Rabbit 469 Rabbit 499 
Material Dura- ura- Dura- Dura- Dura- Dura- ‘ 
Titer tion Titer tion Titer tion Titer tion Titer tion Titer tion 
(hr.) (hr.) (hr.) (hr.) (hr.) (hr.) 
Blood 
serum 1/160 — 1/320 — 1/320 — — — 
Aqueous 0 — 0 — 1/20 —- 0 — 0 — 0 — ' 
Totaluvea 1/20 24 1/20 24 1/40 24 1/20 24 1/20 24 1/20 24 | 
— i 1/20 24 1/80 24 1/80 24 1/20 24 1/20 24 0 0 
iliary 
body 0 0 0 0 1/40 72 0 0 1/20 24 0 0 
Iris 0 0 0 0 1/80 24 0 0 0 0 0 0 
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CHOROID IRIS 
RABBIT 423 RABBIT 424 RABBIT 425 
1:80- - 
1:40- ; 
1:20- / 
_ RABBIT 513 RABBIT 469 RABBIT 499 499 
1:40- 
1: 


r 


TIME 


Fig. 1 (Wolkowicz, et al.). Graphic presentation of uveal antibody activity in tissue culture 
following two intravitreal antigen injections. 


In the second part two antigenic injections 
were deposited in the anterior chamber 
(table 2). Here again the blood serum 
showed in all four rabbits, a high titer of 
1/160+ and 1/320+. Two of the four rab- 
bits had a positive aqueous reaction. In spite 
of this all the iris cultures were consistently 
negative. The overall titers were low, only 
two “choroid” media and one “‘cihary body” 
media were positive. None of the cultures 
were positive after the second day (fig. 2). 

The third part of this work was divided 
in two subgroups. In the first lot the primary 
antigen injection was administered intra- 


TABLE 2 


ANTIBODY TITERS IN BLOOD SERUM, AQUEOUS AND UVEAL TISSUE CULTURES FOLLOWING TWO ANTIGEN 
INJECTIONS IN THE ANTERIOR CHAMBER 
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vitreally and the booster dose was added to 
the nutrient fluid (table 3). In the second lot 
the booster dose was also added in vitro but 
the primary injection was given in the an- 
terior chamber (table 4). In the first sub- 
group the titer in the blood serum was uni- 
formly high but all culture media were con- 
sistently negative. In the second subgroup 
one eye showed a positive response of all 
the uveal components following the booster 
dose and the “total uvea” continued to yield 
agglutinins 48 hours after the onset of in- 
cubation (Fig. 3). 

The last part dealt with rabbit eyes sub- 


Rabbit 483 Rabbit 485 Rabbit 488 Rabbit 489 

Duration Duration Duration Duration 

Titer (hr.) Titer (hr.) Titer (hr.) Titer (hr.) 
Blood serum 1/160 1/320 1/320 1/320 — 
Aqueous 0 — 0 _- 1/20 — 1/40 a 
Total uvea 1/20 24 1/20 24 1/20 24 1/20 24 
Choroid 0 0 1/20 24 0 0 1/40 24 
Ciliary body 0 0 0 0 0 0 1/20 24 
Iris ; 0 0 0 0 0 0 0 0 
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TABLE 3 


ANTIGEN TITERS IN BLOOD SERUM, AQUEOUS AND UVEAL TISSUE CULTURES FOLLOWING ONE INTRAVITREAL 
ANTIGEN INJECTION AND BOOSTER DOSE ADDED TO THE NUTRIENT FLUID 


Rabbit 432 Rabbit 437 Rabbit 440 Rabbit 446 

Duration Duration Duration Duration 

Titer (hr.) Titer (hr.) Titer hr.) Titer (hr.) 
Blood serum 1/80 1/320 1/320 1/320 
Aqueous 0 — 0 — 0 — 0 
Total uvea 0 0 0 0 0 0 0 0 
Choroid 0 0 0 0 0 0 0 0 
Ciliary body 0 0 0 0 0 0 0 0 
Iris 0 0 0 0 0 0 0 0 

TABLE 4 


ANTIBODY TITERS IN BLOOD SERUM, AQUEOUS AND UVEAL TISSUE CULTURES FOLLOWING ONE ANTIGEN 
INJECTION IN THE ANTERIOR CHAMBER AND BOOSTER DOSE ADDED TO THE NUTRIENT FLUID 


Rabbit 450 Rabbit 452 Rabbit 453 Rabbit 457 
Duration Duration Duration Duration 
Titer (hr.) Titer (hr.) Titer (hr.) Titer (hr.) 
Blood serum 1/160 1/320 1/320 1/320 
Aqueous 0 — 0 — 0 — 0 — 
Total uvea 0 0 0 0 0 0 1/80 48 
Choroid 0 0 0 0 0 0 1/40 24 
Ciliary body 0 0 0 0 0 0 1/40 24 
0 0 0 0 0 0 1/40 24 


mitted to subretinal antigen injections. Two 
eyes were injected with saline suspension 
of triple typhoid and two with typhoid vac- 
cine suspended in an adjuvant emulsion with 
added killed tubercle bacilli for the purpose 
of producing a local granuloma (tables 5 
and 6). Here again the antibody in the 
blood sera reached high levels. It is inter- 
esting to note that a positive aqueous re- 
sponse was elicited only in those eyes which 
were subjected to the suspension in adjuvant 
emulsion. 

This might be in line with the experi- 
mental findings of White, et al.** A local 
granuloma, produced by suspension of egg 
albumin in emulsion adjuvant containing the 
wax fraction of mycobacterium tuberculosis 
was composed mainly of macrophages and 
epithelioid cells devoid of antibody activity. 
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Fig. 2 ( Wolkowicz, et al.). Graphic presentation 
of uveal antibody activity in tissue culture follow- 
ing two antigen injections in the anterior chamber. 
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Fig. 3 ( Wolkowicz, et al.). Graphic presentation 
of uveal antibody activity in tissue culture follow- 
ing one antigen injection in the anterior chamber 
and booster dose added to the nutrient fluid. 


TABLE 5 


ANTIBODY TITERS IN BLOOD SERUM, AQUEOUS 
AND UVEAL TISSUE CULTURES FOLLOWING TWO 
SUBRETINAL INJECTIONS OF ANTIGEN 

SUSPENDED IN SALINE SOLUTION 


Rabbit 430 Rabbit 459 


Material 
Duration Duration 

Titer (hr.) Titer (hr.) 
Blood serum 1/320 1/80 
Aqueous 0 — 0 — 
Total uvea 1/20 24 1/20 24 
Choroid 1/40 48 0 0 
Ciliary body 0 0 0 0 
Iris 0 0 0 0 

TABLE 6 


ANTIBODY TITERS IN BLOOD SERUM, AQUEOUS AND 
UVEAL TISSUE CULTURES FOLLOWING TWO 
SUBRETINAL INJECTIONS OF ANTIGEN 
SUSPENDED IN EMULSION ADJUVANT 


Rabbit 526 


Rabbit 428 
Material 
Duration Duration 
Titer (hr.) Titer (hr.) 
Blood serum 1/320 1/320 
Aqueous 1/20 1/20 — 
Total uvea 1/20 24 1/20 48 
Choroid 0 0 1/20 24 
Ciliary body 0 0 1/20 24 
Iris 0 0 0 0 
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Fig. 4 (Wolkowicz, et al.). Graphic presentation 
of uveal antibody activity in tissue culture following 
two subretinal injections of antigen suspended in 
saline solution, 


The plasma cells with antibody potential 
reached their greatest height in remote 
glands. 

The circumstances in our experiments are 
somewhat different but the appearance of 
antibody in the aqueous might well be the 
result of a similar mechanism, Further his- 
tologic studies will be needed to confirm this 
statement (figs. 4 and 5). All the control 
eyes in this series showed no antibody ac- 
tivity and were therefore omitted in the 
tabulations. Once the culture media became 
negative for antibodies there was no further 
yield following the breaking up of the cell 
structure (trituration). 

In an effort to increase the productivity 
of antibodies we concentrated the standard 
mixed typhoid vaccine by centrifugation: a 
five-cc. vial was reduced to one cc. of which 
0.2 cc. was used for injection. The anterior 
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Fig. 5 (Wolkowicz, et al.). Graphic presentation 
of uveal antibody activity in tissue culture follow- 
ing two subretinal injections of antigen suspended 
in emulsion adjuvant. 
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TABLE 7 


ANTIBODY TITERS IN BLOOD SERUM, AQUEOUS AND UVEAL TISSUE CULTURES FOLLOWING TWO CON- 
CENTRATED ANTIGEN INJECTIONS IN THE ANTERIOR CHAMBER 


Rabbit 548 


Rabbit 552 Rabbit 553 
O.D O.D OS O.D O.S. 
Material J 
Dura- Dura- Dura- Dura- Dura- Dura- 4 
Titer tion Titer tion Titer tion Titer tion Titer tion Titer tion 
(hr.) (hr.) (hr.) (hr.) (hr.) (hr.) 
Blood 
serum 1/80 1/80 1/640 — 1/320 — 1/320 — 
Aqueous 0 — 0 — 1/1600 — 0 1/160 0 
Total uvea 1/80 60 1/80 86 1/80 48 1/40 66 1/80 72 1/20 41 
F ormalin- 
treated 
uvea 0 0 0 1/20 24 0 0 
—_—_ 1/40 86 1/80 86 1/40 41 1/10 41 1/20 41 1/20 41 
iliary 
body 1/40 86 1/40 86 1/40 48 1/20 41 1/10 24 1/10 24 
86 1/20 24 1/10 24 


1/40 


chamber route was elected for this part of 
our experiments, The left eye which was the 
control eye was enucleated for uveal tissue 
culture, but remained undisturbed during 
the inoculation period, Another innovation 
was the treatment of “total uvea” fragment 
with four-percent formalin prior to the cul- 
ture. This was done in order to find out how 
much of the antibodies was deposited in the 
uvea and how much was being produced by 
either autochthonous or migrated cells. For- 
malin ought to destroy all or most of the 
living cells but should not disturb the anti- 
bodies. 

Table 7 illustrates the overall response 
to the highly concentrated antigen. The 
blood serum titer was high but so was the 
aqueous titer in two out of three rabbits. 
The -tissue response was more prolonged 
involving all the uveal components. Unex- 
pected also was a similar antibody response 
of the control eye. In fact, it is the formalin 
treated uvea of the left eye which showed 


100 million organisms per cc. Two injec- 
tions in the anterior chamber at weekly in- 
tervals produced a low blood serum titer in 
one rabbit and no antibodies in the serum of 
the second rabbit (table 8). The aqueous 
reaction was negative but the tissue reaction 
was widespread, vigorous and prolonged. 
Titers of 1/320 were found in the choroid 
containing cultures. Antibodies were pres- 
ent in all the formalin treated uveas. Figure 


TITER 


RABBIT 553. 


traces of antibodies for 24 hours after in- . 
cubation. Figure 6 shows the over-all simi- et 
larity between the tracings of the inoculated ; - 


and control eye. 

In the second phase of this study we used 
typhoid-H exclusively. The standard con- 
centration for the ensuing experiments was 


Ti 


Fig. 6 (Wolkowicz, et al.). Uveal antibody ac- 
tivity in tissue culture following two concentrated 
antigen injections in the anterior chamber. 
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TABLE 8 


ANTIBODY TITERS IN BLOOD SERUM, AQUEOUS AND UVEAL TISSUE CULTURES FOLLOWING TWO INJECTIONS 
OF TYPHOID-H (100 MILLION PER CC.) IN THE ANTERIOR CHAMBER 


Rabbit 556 Rabbit 557 
Material O.D. O.D. OS. 
Duration Duration Duration Duration 
Titer (hr.) Titer (hr.) Titer (hr.) Titer (hr.) 
Blood serum 1/40 —_ 1/40 — 0 —- 0 — 
Aqueous 0 — 0 0 0 — 
Total uvea 1/160 72 1/160 72 1/320 72 1/160 72 
Formalin-treated uvea 1/20 48 1/20 65 1/20 48 1/40 48 
Choroid 1/80 72 1/320 72 1/160 65 1/320 72 
Ciliary body 1/10 48 1/40 48 1/20 48 1/10 48 
Iris 1/10 65 1/10 48 1/10 48 0 — 


7 illustrates those data and, above all, the 
striking similarity between the response of 
the inoculated and control eye. 

The next two parts of the studies were 
concerned with the relationship between the 
concentration of antigen and the antibody 
response. To eliminate some irrelevant fac- 
tors the anterior chamber route was used 
for inoculation. Table 9 summarizes the re- 
sults of intracameral injections of concen- 
trated antigen to 200 million organisms per 
cc. The overall results are the same but the 
length of antibody production in the inocu- 
lated as well as in the control eye was shorter 
than in the previous experiments (fig. 8). 


RABBIT 556 


Time (Hours) 


Fig. 7 (Wolkowicz, et al.). Uveal antibody ac- 
tivity in tissue cultures following two injections of 
typhoid-H (100 million per cc.) in the anterior 
chamber. 


Intracameral injections of 300 million or- 
ganisms per cc. produced only higher peaks 
(titer of 1/1280 in control eye of rabbit 
561) but had no influence on the span of an- 
tibody activity. Here again, as in all the fol- 
lowing experiments, a similarity was noted 
between the inoculated and the control eye 
(table 10 and fig. 9). 

The intravitreal injections of the standard 
concentration of typhoid-H (100 million 
organisms per cc.) was somewhat less spec- 
tacular than the intracameral injection. In 
the case of Rabbit 576 (table 11) only the 
total uvea and choroid participated in anti- 
body formation and the graph (fig. 10) un- 
derscores the slightly higher titers in the 
control eye. 

Subretinal injections with the standard 
vaccine concentration showed a somewhat 
broader participation of the uveal compon- 
ents (table 12). Here again the graph shows 
the more intense reaction of the control eye 
(Fig. 11). 

Rabbits subjected to one intraocular an- 
tigen injection showed an antibody response 
which was far from uniform and the en- 
suing results should be, therefore, critically 
interpreted. An example in point is Rabbit 
563 (table 13 and fig. 12). The first cul- 
ture media was negative for antibodies and 
a control media, where no antigen was added 
to the culture, was negative throughout the 
experiment. But the addition of antigen to 
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TABLE 9 


ANTIBODY TITERS IN BLOOD SERUM, AQUEOUS AND UVEAL TISSUE CULTURES FOLLOWING TWO INJECTIONS 
OF TYPHOID-H (200 MILLION PER CC.) IN THE ANTERIOR CHAMBER 


Rabbit 558 Rabbit 560 
Material O0.D. O.S. O.D. OS. 
Duration Duration : Duration : Duration 
Titer (hr.) Titer (hr.) Titer (hr.) Titer (hr.) 
Blood serum 1/160 1/160 1/40 1/40 
Aqueous 1/20 0 — 0 0 
Total uvea 1/80 48 1/160 41 1/10 41 1/80 89 
Formalin-treated uvea 1/80 41 1/80 41 1/20 48 1/40 48 
Choroid 1/160 48 1/160 48 1/160 48 1/160 48 
Ciliary body 1/10 24 0 = 1/10 24 1/10 24 
Iris 1/10 24 0 0 0 — 


a culture of the right as well as of the left 
eye (including the formalin treated uvea) 
produced a considerable outpouring of an- 
tibodies. On the other hand in Rabbits 570 
and 571 the cultures not subjected to a sec- 
ond in vitro antigen addition showed almost 
an identical antibody response. The exception 
was the left eye in Rabbit 570 where the titer 
peaks were substantially lower than its, in 
vitro treated, counterpart. (table 14 and 
fig. 13). 


RABBIT 558 


RABBIT 560 


COMMENT AND CONCLUSIONS 

This preliminary work permits us to draw 
some interesting conclusions which can well 
be the starting point for further research. 

There is no doubt that uveal tissue is cap- 
able of yielding antibodies, long after its 
blood supply is cut off. The uveal response 
to antigenic stimulus was variable depend- 
ing on several factors some of which are 
not yet clearly understood. Those individual 
atta between rabbit eyes can easily 
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Fig. 8 (Wolkowicz, et al.). Uveal antibody activity in tissue culture following two injections of 
typhoid-H (200 million per cc.) in the anterior chamber. 
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TABLE 10 


ANTIBODY TITERS IN BLOOD SERUM, AQUEOUS AND UVEAL TISSUE CULTURES FOLLOWING TWO INJECTIONS 
OF TYPHOID-H (300 MILLION PER CC.) IN THE ANTERIOR CHAMBER 


Rabbit 561 Rabbit 562 
Material O.D. OS. 0.D OS. 
Duration Duration Duration Duration 
Titer hr.) Titer (hr.) Titer (hr.) Titer (hr.) 
Blood serum 1/160 1/160 — 1/160 1/160 — 
Aqueous 1/40 — 0 — 0 — 0 _— 
Total uvea 1/80 89 1/1280 67 1/80 89 1/160 89 
Formalin-treated uvea 1/160 48 1/160 48 1/40 48 1/20 48 
Choroid 1/320 48 1/1280 89 1/160 48 1/160 24 
Ciliary body 0 0 0 1/10 24 
Iris 0 —- 0 = 1/20 48 1/10 24 


lead the enthusiastic experimenter to over- 
generalized conclusions. 

The antibody production appears to be 
closely related to the site of inoculation, In 
this study injection into the anterior cham- 
ber appears to be more effective than intra- 
vitreal or subretinal injection. 

The yield of the three main uveal com- 
ponents is far from equal. The choroid ap- 
pears by far more active than the ciliary 
body or iris. 


The stock typhoid-paratyphoid vaccine 
proved to be a weak antigen, but the same 
suspension concentrated five-fold provoked 
a vigorous and sustained antibody response. 
Typhoid-H in concentrations of 100 mil- 
lion organisms per cc. proved to be the most 
effective antigenic stimulus by inducing a 
broad span of antibody production. Higher 
concentrations produced greater peaks in 
antibody titers but of shorter duration. 

It is interesting to note that a weak anti- 
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Fig. 9 (Wolkowicz, et al.). Uveal antibody activity in tissue culture following two injections of 
typhoid-H (300 million per cc.) in the anterior chamber. 
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TABLE 11 


ANTIBODY TITERS IN BLOOD SERUM, AQUEOUS AND 
UVEAL TISSUE CULTURES FOLLOWING TWO 
INJECTIONS OF TYPHOID-H (100 MILLION 

PER CC.) IN THE VITREOUS 


Rabbit 576 
Material 0.D OS. 
Duration : Duration 
Titer (hr.) Titer (hr.) 

Blood serum 1/20 —_ 1/20 — 

Total uvea 1/40 72 1/80 96 
Formalin- 

treated uvea — — 

Choroid 1/80 96 1/160 144 

ris — — 


gen produced high blood serum titers, low 
tissue titers and productivity of short dura- 
tion. The reverse was true with a more 
potent antigen. 

The same can be said of the “sympathetic”’ 
response in the control eye. A weak antigen 
was capable of provoking antibody forma- 
tion in the inoculated eye only. A concen- 
trated antigen or typhoid-H induced the 
control eye to produce antibodies at a simi- 
lar rate as the inoculated eye. Here again 
the close relationship between low serum 
titer (or negative serum titer) and vigorous 
tissue response of the control eye is obvious 
but its significance is still not clear. 

Suspension of the antigen in an emulsion 
adjuvant did not change appreciably the 
uveal antibody response. This phase of our 


Titer 


Fig. 10 (Wolkowicz, et al.). Graphic presenta- 
tion of uveal antibody activity in tissue culture fol- 
lowing two intravitreal injections of typhoid-H 
vaccine. 
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Fig. 11 (Wolkowicz, et al.). Graphic presenta- 
tion of uveal antibody activity following two ty- 
phoid-H vaccine injections in the subretinal space. 


TABLE 12 


ANTIBODY TITERS IN BLOOD SERUM, AQUEOUS AND UVEAL TISSUE CULTURES FOLLOWING TWO TYPHOID-H 
VACCINE INJECTIONS IN THE SUBRETINAL SPACE 


Rabbit 573 Rabbit 574 
Material 0.D. OS 0.D 0.S 
Duration Duration Duration , Duration 
Titer (hr.) Titer (hr.) Titer (hr.) Titer (hr.) 
Total uvea 1/80 96 1/10 72 
Choroid 1/40 96 1/80 96 1/20 96 1/320 96 
Ciliary body — _— 1/20 72 1/10 72 1/10 48 
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TABLE 13 


ANTIBODY TITERS IN BLOOD SERUM, AQUEOUS AND 
UVEAL TISSUE CULTURES FOLLOWING ONE INJECTION 
OF TYPHOID-H VACCINE IN THE ANTERIOR CHAMBER 
AND BOOSTER DOSE ADDED TO THE NUTRIENT FLUID 


Rabbit 563 
Material O0.D. O.S. 
Duration Duration 
Titer (hr.) Titer (hr.) 

Blood serum 1/20 1/20 
Aqueous — — 
Total uvea 1/160 264 1/80 144 
Formalin- 

treated uvea 1/20 120 1/80 192 
Choroid 1/320 264 1/160 264 
Ciliary body 1/20 96 1/20 48 
Iris 1/20 240 1/10 48 


studies, however, needs considerable addi- 
tional work. 

Presence of antibodies in the culture of 
formalin-treated uvea suggests an initial re- 
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serve of antibodies in the uveal tissue, which 
could be either produced locally prior to 
enucleation or deposited through the blood 
stream. Here a few words of caution are 
in order. Experience taught us that in order 
to suppress effectively antibody producing 
cells it is not enough to immerse the entire 
globe in formalin. The uvea must be sepa- 
rated from the adjacent tissues and left in 
formalin for at least two hours. That a few 
antibody producing cells are capable of sur- 
viving this treatment remains a distinct pos- 
sibility. 

Our experiments seem to confirm the 
statement of Leduc, et al.*® that antibody 
formation “requires a latent stimulus and a 
second stimulus” where the second injection 
acts as a trigger mechanism. The second 
antigenic stimulus when added to the nutri- 
ent fluid was less effective than when injected 
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Fig. 12 (Wolkowicz, et al.). Graphic presentation of uveal antibody activity in tissue culture following 
one injection of typhoid-H vaccine in the anterior chamber and booster dose added to the nutrient fluid. 
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TABLE 14 
ANTIBODY TITERS IN BLOOD SERUM, AQUEOUS AND UVEAL TISSUE CULTURES FOLLOWING ONE TYPHOID-H 


VACCINE INJECTION IN THE ANTERIOR CHAMBER AND BOOSTER DOSE ADDED TO THE NUTRIENT FLUID 


Rabbit 570 


O.D. O.D. O.S. 
Material Control Uvea Control Uvea 
Duration Duration Duration Duration 
Titer (hr.) Titer (br.) Titer (hr.) Titer (hr.) 
Blood serum 1/20 1/20 — 1/20 1/20 
Aqueous — — — — — — — 
Total uvea 1/10 96 1/40 120 1/20 120 1/20 120 
Formalin-treated uvea — — — — —- — —- 
Choroid 1/10 72 1/40 96 1/80 120 —- 
Ciliary body 1/10 96 1/20 96 1/20 96 -- _ 
Iris 1/40 72 1/10 72 1/70 72 1/10 72 
Rabbit 571 
Blood serum 1/40 1/40 1/40 --- 1/40 
Aqueous — — — — — — 
Total uvea 1/20 96 1/40 120 1/20 192 1/20 120 
Choroid 1/80 120 1/40 9% 1/120 192 1/80 144 
Ciliary body 1/10 48 1/10 48 1/40 144 1/20 72 
Iris 1/10 72 1/10 48 -——- -—— 1/10 48 


in vivo. This was particularly evident when 
the stock typhoid-paratyphoid vaccine was 
used as an antigen. In the case of the more 
effective stimulating typhoid-H vaccine the 
uveal components started to produce anti- 
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Fig. 13 (Wolkowicz, et al.). Graphic presenta- 
tion of uveal antibody activity in tissue culture fol- 
lowing one injection of typhoid-H vaccine in the 
anterior chamber and booster dose added to the 
nutrient fluid. Controls, shown in left half of fig- 
ure, had no — added to culture media. 


bodies after a single antigen injection. More- 
over, the addition to the culture fluid started, 
in some instances, a sustained antibedy pro- 
duction lasting five or six days. 

This work does not include searching and 
identification of the cell or cells responsible 
for antibody production in vitro. It is hoped 
the presently conducted parallel histologic 
studies, utilizing the Coon’s fluorescein con- 
jugation technique, will give us an answer 
to this problem. 


SUMMARY 


Literature concerned with antibody forma- 
tion in tissue culture was briefly reviewed. 

Experimental data dealing with intraocular 
antibody or antibodylike protein formation, 
were outlined, 

The lack of proof of actual antibody pro- 
duction by ocular tissues was emphasized, 
pointing to the alternative possibilities of ex- 
cessive seepage of antibodies at the site of 
antigen accumulation, or migration of exog- 
enous cells having antibody potentials. 

Methods of maintaining isolated uveal 
fragments in nutrient media and the differ- 
ent ways of stimulating antibody response 
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were described. The accumulated data leave 
little doubt that uveal tissue is capable of 
yielding antibodies in vitro. 

The intracameral injection of antigen was 
the most effective for inducement of anti- 
body production. 

The choroid gave consistently higher and 
more sustained antibody titers in vitro from 
all the uveal components. 

A weak antigen (stock typhoid-paraty- 
phoid) vaccine produced a high blood serum 
titer, low tissue titer and productivity of 
short duration. Its potency could be en- 
hanced by increasing its concentration to an 
optimum level. 

A more stimulating antigen (typhoid-H) 
demionstrated the ability to potentiate the 
uvea to antibody productivity exceeding the 


blood serum titer. A “sympathetic” response 
in the control eye was also closely related to 
antigenic potency and to a low blood serum 
titer. 

There appears to be an optimum of anti- 
genic concentration for a broad span of anti- 
body harvest. Higher concentrations seem to 
produce greater peaks of shorter duration. 

Culture of formalin-treated uvea suggests 
an initial reserve of antibodies in the uveal 
tissue, which could be either produced locally 
prior to enucleation or deposited through the 
blood stream. One can speculate only that 
these stored antibodies are the first line of 
defense to be utilized before the uvea is 
capable of forming its own agglutinins. 
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PREVALENCE OF OCULAR ANOMALIES AMONG SCHOOL CHILDREN* 


A. Magia, M.D. 
Nagoya, Japan 
A. Nakajima, M.D., anp H. Icu1kawa, M.D. 
Tokyo, Japan 
AND 


M. WATANABE, M.D. 
Shizuoka, Japan 


1. INTRODUCTION 


Although many reports are found on the 
statistical aspects of various eye conditions 
among hospital patients or blind persons, 
statistics on a general population are less 
frequent (Ten Doeschate, 1953; Sorsby, 
et al., 1955; Leverett, 1955; Morgan, et al., 
1952). Apparently this is due to the fact 
that it is much easier to take a sample from 
the records of hospital patients or blind cer- 
tificates, but such a sample does not neces- 
sarily reflect the true incidence of various 
eye conditions among an unselected popula- 
tion. Moreover, the absolute incidence of 
various eye conditions usually cannot be 
estimated on such figures. A survey of an 
unselected population is necessary to assess 
those figures which are important to the 
public health aspects of ophthalmology, as 
well as to such hereditary factors as gene 
frequency of various genetic disorders of 
the eye. 

One of us (Nakajima, 1957) has previ- 
ously reported a detailed analysis of the prev- 
alence of trachoma based on a survey of an 
unbiased sample from the population in a 
rural district of Japan. Some features of 
trachoma infection important to mass con- 
trol were described along with an estimation 
of the social damage caused by trachoma. 
During the summer vacation in 1958, as part 
of a consanguinity study, we performed de- 
tailed ophthalmic examinations on 3,033 


*From the Department of Ophthalmology, 
Nagoya University, the Department of Ophthal- 
mology, Juntendo University, the Central Hospital, 
National Railroad Corporation, and the Saiseikai 
Hospital. 
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school children in Shizuoka. As primary 
education is compulsory in Japan, children 
from primary schools can be regarded as an 
unbiased, unselected sample of the popula- 
tion of that age group. The school children 
in a school for the blind in the district were 
also examined at the same time to make sure 
that no bias was caused by the blind children 
having to attend a special school. 

Various anomalies of the eye were found 
among the 3,033 children, giving some basic 
figures on the prevalence of various ocular 
anomalies among the population of this age. 
The result of the survey and the prevalence 
of various anomalies of the eye found in the 
survey will be presented here, along with 
discussion of its implication in social-medi- 
cal aspects of ophthalmology. The study on 
the method of screening of color vision de- 
fects adopted for this survey was reported 
in a previous study ( Nakajima, et al., 1960). 


2. MATERIAL AND METHODS 


A detailed description on the material and 
methods of this survey has already been 
given in the preceding report ( Nakajima, et 
al., 1960, tables 1 and 2). All children with 
normal vision (without glasses) were tested 
with a plus lens for hypermetropia. Those 
with subnormal vision (without glasses) 
were first corrected by a minus lens. A de- 
tailed re-examination by skiascope and cylin- 
dric lenses was carried out on those who 
failed to obtain normal vision with minus 
lenses. Careful search was made for the 
cause of impairment of vision in those who 
failed to obtain normal visual acuity by cor- 
rection of the refractive error. 
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TABLE 1 
NUMBER OF CHILDREN EXAMINED DURING THE 1958 SURVEY AT SHIZUOKA 
Grade 1 2 3 4 5 Total 
M 124 149 410 403 438 1524 
F 120 135 400 394 460 1509 
TOTAL 244 284 810 797 898 3033 


Cover tests alone were adopted for detec- 
tion of motor anomalies of the eye; the re- 
sults may be inaccurate in this respect. Tests 
for visual field and dark adaptation were 
omitted since most fundus lesions can be 
picked up by the ophthalmoscope. Some rare 
conditon, such as changes in the optic path- 
way, might be missed when it is so slight 
that no impairment of visual acuity is ob- 
served. However, an error of this extent 
cannot be avoided in a survey such as this, 
if there is no suitable screening method for 
testing visual fields or dark adaptation. No 
slitlamp microscope was used for this sur- 
vey and minute changes could have been 
missed ; however, such minute changes have 
only slight significance for the purpose of 
this survey. The type 2 hand fundus camera 
of Dr. Noyori was used to record some of 
the significant changes found in the survey. 


3. RESULTS 


Various frequent and rare anomalies of 
the eye were found among the 3,033 chil- 
dren examined. Anomalies in color sense 
were reported in a previous study ( Naka- 
jima, et al., 1960). Other anomalies of the 
eye are tabulated in Tables 3 and 4; Table 


5 gives the result of the examinations of 
blind school children. 


A. COLOR VISION DEFECTS 


Eighty-one color vision anomalies were 
identified by anomaloscopic examination. 
Variation from normal was usually clear cut 
but one deuteranomalope, who misread 13 
out of 16 plates showed a range close to nor- 
mal, although outside the normal range. One 
normal who misread five plates was at the 
border of normal. There was no distinct rela- 
tionship between the position or width of the 
equation range and number of misreadings. 

Among 81 color defectives found, 77 
(5.05 percent) were male and four (0.26 
percent) were female, a figure which coin- 
cides with the theoretical distribution of color 
defects among males and females (5.0 per- 
cent)? = 0.25 percent). 

This agreement is further fulfilled in the 
distribution of various types of color vision 
defects: In males, 31 deuteranomalies (Da) ; 
35 deuteranopes (D), seven protanomalies 
(Pa) and four protanopes (P) were found. 
These figures account for Da, 2.1 percent; 
D, 2.2 percent; Pa, 0.46 percent and P, 0.26 
percent respectively. Three extreme deuter- 


TABLE 2 
SYSTEM OF OPHTHALMOLOGIC EXAMINATIONS 


1. Visual acuity and refractive error 


3 test types (one for illiterates); natural illumination (500-3,000 lux); 2 assistants, a set of lens plates 


2. Color vision 
25 selected 


lates from the newest (13th) edition of Ishihara test (7 plates are for illiterates) ; artificia 


illuminant-C; Plates No. 5 and No. 6 of HRR test, a plate made by Dr. Okayasu; one assistant; ano- 
maloscopic test for suspective color vision defects (two instruments) anomaloscopic examination per- 


formed 


3. Routine ophthalmologic examinations (objective) done 


y Dr. Ichikawa, Dr. Majima, and Dr. Nakajima. 


y Dr. Majima 


Cover test for phoria and tropia; oblique illumination with magnifier; ophthalmoscopic examination ; 
photographic recording of the selected findings by fundus (done by Dr. Baba). 
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anomalies and one extreme protanomaly 
were found. As genes for anomalies are 
dominant over genes for opies, the theo- 
retical requirement for the distribution of 
Da and D in females is calculated to be Da, 
0.14 percent and D, 0.05 percent. Three deu- 
teranomalies and one deuteranope were 
found among the females and this number 
is as close as possible to the theoretical re- 
quirement. No protan was found among the 
females. The prevalence of color vision de- 
fects in males (5.05 percent) is significantly 
higher than the standard for Japanese males 
(4.45 percent), this difference being signifi- 
cant statistically. 


B. REFRACTIVE ERRORS 


Refractive errors, measured without cy- 
cloplegia, are tabulated in Table 3. Results 
are given, for convenience, in terms of num- 
ber of eyes instead of number of cases. 
About one percent showed more than one 
diopter of hyperopia, whereas, more than 10 
percent had myopia of more than one di- 
opter. If refractive errors of 0.5 diopter 
were taken into consideration, these figures 
are reversed to 29 percent hyperopia and 12 
percent myopia, the remaining 59 percent 
being emmetropic. The mean of the refrac- 
tion is slightly hyperopic until the fourth 
grade (aged nine years) and turns myopic 
at the fifth grade (aged 10 years). The 
mean of refractive error of more than one 
diopter for the hyperopic and myopic groups 
reveals that there is no definite tendency for 
the hyperopic group, whereas the myopic 
group increases from the third grade up and 
the mean of the female group is larger in 
third, fourth and fifth grades. 

A total of 34 eyes were found to have 
low visual acuity which could not be cor- 
rected to normal by lenses. Various patho- 
logic conditions were found as the cause of 
visual impairment. The results are given in 
Table 3A. Table 3A shows that none of the 
four children whose vision was less than 
0.02 was binocular. Among the group where 
vision is between 0.1-0.02, three children 


TABLE 3 
DISTRIBUTION OF REFRACTIVE ERRORS 
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TABLE 3A 
OTHER CONDITIONS FOUND AS CAUSES OF VISUAL IMPAIRMENT 
Condition Male Female Total 0.5-0.2 0.1-0.02 than 

Aphakia 

(congenital cataract) 4 2 6 0 6 (3)* 0 

(trauma) 1 1 2 0 0 2 (2) 
Phthisis bulbi 

(trauma) 1 0 1 0 0 1 (1) 
Corneal opacity 4 1 5 2 (1) 3 (3) 0 
N ystagmus 4 4 8 6 (3) 2 (1) 0 
Microphthalmos 2 0 2 0 2 (1) 0 
Amblyopia 

(fundus atrophy) 1 0 1 2 (1) 0 0 

(anisometropia and hyperopia) 2 | 3 3 (3) 0 0 

(motor anomaly) 0 2 2 0 2 (2) 0 

(conus inf.) 2 0 2 2 (1) 0 0 

(strong astigmation) 0 1 1 i (1) 0 0 
Persistent pupil membrane 1 0 1 0 0 1 a} 

TOTAL 22 12 34 16 (10) 15 (10) 4(4 

NOT RECORDED 5 0 5 
TOTAL REFRACTED 3021 3006 6027 
SUM TOTAL 3048 3018 6066 


* Figures in parentheses indicate number of children. 


with aphakia after congenital cataract, one 
with nystagmus and one with microph- 
thalmos had impaired binocular vision. Six 
cases in the 0.5-0.2 vision group were also 
binocularly impaired. This result suggests 
that cataract, nystagmus, and microphthal- 
mos are prevalent among the various con- 
genital anomalies which lead to visual im- 
pairment, and that corneal opacity and 
trauma are important postnatal changes lead- 
ing to loss of visual acuity. 


C. MoTor ANOMALIES 


The results on motor anomalies are tabu- 
lated in Table 4 which is the only table in 
which the number of cases are listed instead 
of the number of eyes. It is rather unex- 
pected that exophoria was predominant over 
esophoria. This might have been due partly 
to error in technique although our clinical 
experience suggests that the cover test is 
reliable. This tendency should be accepted 
until more detailed studies are available. 
There may be some relationship between this 
finding and the fact that hyperopia found 
was of slight grade (0.5 diopter). The num- 
ber of cases of exotropia and esotropia were, 
however, comparable in number, each about 


0.3 percent. Only one out of seven children 
with esotropia was found to be amblyopic in 
one eye. No amblyopia was found among 
those with exotropia. Likewise, four out of 
eight cases of nystagmus showed impairment 
of vision. 


D. ANOMALIES OF THE FUNDUS 


A temporal crescent was found in 74 (1.2 
percent) of the eyes, an inferior one in 53 
(0.87 percent) and a nasal one in six (0.1 
percent). Physiologic excavation of the disc 
was found in 206 (three percent) eyes. A 
tessellated fundus and vasa cilioretinalis were 
found in a comparable number of eyes. 
Among rarer changes were medullated nerve 
fibers, four cases (0.06 percent), chorioreti- 
nal atrophy around the disc, origin unknown, 
two cases (0.03 percent) ; coloboma of uvea, 
two cases; and an eye each of persistent 
hyaloid artery, coloboma of the disc, and an 
unidentified anomaly of the disc. It is inter- 
esting that most anomalies of or around the 
disc were found in females. It is not unex- 
pected that such abiotrophic changes of the 
fundus as retinitis pigmentosa were not 
found, since the school children examined 
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were too young for these conditions to be 
manifest. 


E. ANOMALIES OF THE LENS 


Cataracts of various origin were found 
in 21 (0.34 percent) eyes. Among them six 
cases had already been operated, with poor 
visual acuity at present. These cases were all 
considered to be of congenital origin ; and in 
two of them the fathers suffered from the 
same condition. Two eyes out of three with 
traumatic cataract were nearly blind, and 
only one case preserved fairly good vision 
(0.7). Hardly any visual impairment was 
observed in 12 eyes with congenital cataract. 
An eye with probable retrolental fibroplasia 
was found. 


F. ANOMALIES OF OTHER PARTS OF EYE 


Anomalies of the iris, cornea, sclera, con- 
junctiva, and eyelids are tabulated in the 
lower part of Table 4. One case among 31 
of persistent pupillary membrane was so se- 
vere that visual acuity was greatly im- 
paired. Corneal opacities were found in 23 
eyes but the visual acuity was severely im- 
paired in only five of them. Other anom- 
alies found were mostly anomalies of pig- 
mentation in various parts of the eye. A few 
cases of partial decoloration of the iris were 
found and classified as heterochromia of the 
iris. 


G. CoMMENT 


The results of this survey give some idea 
of the prevalence of various anomalies of the 
eye in an unselected population of the age of 
six to 10 years. Among various ocular 
changes, those causing visual impairment 
have direct clinical and practical importance. 
Visual impairment can often be improved by 
glasses. Table 3 reveals that, although re- 
fraction tends toward hyperopia, the grade 
of hyperopia, measured without cycloplegia, 
is only about 0.5 diopter. Although there 
were 33 eyes with hyperopia of more than 
one diopter, three could not be corrected to 
normal, probably due to accompanying aniso- 


metropia and amblyopia. There were more 
than 10 times as many myopic eyes of more 
than one diopter as hyperopic but not one 
was amblyopic. It is interesting that the prev- 
alence of myopia and mean of myopia are 
larger in females than in males. Investigation 
of general body growth also shows the same 
tendency, which suggests the importance of 
the growth process in the incidence of my- 
opia. 

The findings in 24 children with impaired 
vision in one or both eyes show that not one 
is blind in the strict sense. Since it is doubt- 
ful whether those with less than 0.4 binocu- 
lar vision can follow a normal educational 
course, the need for some special class for 
them is suggested. Twelve cases with binocu- 
lar vision of less than 0.5 account for 0.4 
percent of those who were examined. 

Among 34 eyes with impaired vision, the 
pathologic condition in only seven is consid- 
ered to be of environmental or postnatal ori- 
gin; in all of the remaining 27 eyes the con- 
dition was either congenital or hereditary. 
This was also noted during detailed clinical 
examinations of 121 children in the Shizouka 
Blind School (table 5). Among 121 children, 
84 (73 percent) were found to have lesions 
of congenital or hereditary origin and, in this 
group, the rate of consanguinity was found 
to be 22.6 percent compared with eight per- 
cent in the other group. More detailed studies 
are being made regarding this. It is also in- 
teresting to note that the rate of consanguin- 
ity is very high in chorioretinal atrophy. No 
consanguinity was found in optic atrophy 
and strong myopia; however, the number of 
cases for each group was small. 

A few remarks should be made on the re- 
sults given in Table 4. It is a rather unex- 
pected finding that exophoria is predomi- 
nant over esophoria even in these age groups. 
This may be related to the finding that most 
of the hyperopias were of slight degree ; hy- 
peropia of more than one diopter is not 
found so frequently without cycloplegic ex- 
amination, which suggests that a slightly ab- 
duced position is structurally stable. 
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Rarer anomalies of the fundus 
Medullated nerve fiber—M. 0, F. 4 
Coloboma of the disc—F. 1 


Unidentified anomaly of the disc—F. 1 

Chorioretinal atrophy around disc—M. 2 

Coloboma of uvea with microphthalmos, 2 
Persistent hyaloid artery—M. 1 | 


Total—11 eyes 
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TABLE 4 
PREVALENCE OF VARIOUS ANOMALIES OF THE EYE IN SURVEY OF 3,033 SCHOOL CHILDREN 
Grade 
1 2 3 4 5 Total 
1. MOTOR ANOMALIES 
Exophoria M 19 19 38 39 39 154 
F 12 17 39 36 39 1 
Total 31 (12.7) 36 (12.6) 77 (9.5) 75 (9.4) 78 (8.7) 297 
Esophoria M 0 0 0 1 1 2 
F 0 0 4 0 3 7 
Total 0 0 4 1 4 9 
Exotropia M 0 0 0 1 2 3 
F 0 0 1 4 2 7 
Total 0 0 1 5 4 10 
Esotropia M 1 0 0 1 0 2 
F 0 1 1 1 2 5 
Total 1 1 2 2 7 
N ystagmus M 1 2 0 1 | 5 
7 0 0 0 0 3 
Total 1 2 0 1 4 x 
Paralysis of muscle & M 0 0 0 1 0 l 
ptosis 0 0 2 0 0 2 
Total 0 0 2 1 0 3 
2. ANOMALIES OF FUNDUS 
(number of eyes found) 
Crescent (conus) 
Temporal M 0 2 19 18 5 44 
F 0 1 8 12 9 30 
Total 0 3 27 30 14 74 
Inferior M 2 1 6 7 4 20 
F 5 1 10 2 15 33 
Total 7 2 16 9 19 53 
Nasal M 0 0 2 0 0 2 
F 0 0 4 0 0 4 
Total 0 0 6 0 0 6 
Physiologic excav. disc M 6 2 45 34 28 115 
F 4 4 26 30 27 91 
Total 10 6 71 64 55 206 
Fundus tessel. M 6 14 24 30 34 108 
F 4 2 12 22 46 86 
Total 10 16 36 52 90 194 
Vasa cilioret. M 5 8 15 18 17 63 
2 10 16 17 32 77 
Total 7 i8 31 35 49 140 
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TABLE 4 (Continued) 


A detailed ophthalmic examination was 
performed on 3,033 school children, aged 
from six to 10 years. The prevalence of vari- 
ous anomalies of the eye in an unbiased pop- 
ulation was obtained. The relation of the in- 


Grades 
| 2 3 4 5 Total 
3. ANOMALIES OF LENS 
Congenital cat. M 0 0 2 8 
F 0 0 I 1 2 4 
Total 0 0 6 2 4 12 
Traumatic cataract M 0 0 0 1 0 1 
0 0 0 2 
Total 0 0 1 2 0 3 
Aphakia and after cat. M 0 2 2 0 0 4 
F 0 0 0 0 2 2 
Total 0O 2 2 0 2 6 
TOTAL 
0 2 0 4 6 21 
Rarer anomalies 
Retrolental fibroplasia (?)—F. 1 
4. ANOMALIES OF IRIS 
Persistent pupil membrane M 4 1 3 3 3 14 
F 3 3 2 7 2 17 
Total 7 4 5 10 5 31 
Heterochromia iridis M 1 26 34 30 48 139 
F 4 14 15 47 52 132 
Total 5 40 49 77 100 271 
Melanosis iridis M 6 5 5 3 & 27 
F 3 4 9 il 2 29 
Total 9 9 14 14 10 56 
5. ANOMALIES OF CORNEA, 
SCLERA, CONJUNCTIVA 
AND EYELIDS 
Corneal opacity (inc. M 2 2 3 1 3 i1 
regular astigmatism) F 0 2 4 3 3 12 
Total 2 4 7 4 6 23 
Entropion and trichiasis M 4 13 5 8 38 
F 3 7 5 14 6 35 
Total 7 15 18 19 14 73 
Epicanthus M 22 27 88 &4 128 349 
F 14 26 72 94 110 316 
Total 36 53 160 178 238 665 
Melanosis palpebrae M 0 0 1 1 5 7 
F 0 1 4 0 3 & 
Total 0 1 5 1 8 15 
Conjunctiva & sclera M 1 5 7 5 2 20 
F 4 2 6 2 4 18 
Total 5 7 13 6 38 
SuMMARY cidence of myopia to growth and sex was 


noted. The importance of congenital anoma- 
lies of the eye as a cause of visual impair- 
ment was stressed. Special reference was 
made to children in the school for the blind 
where the rate of consanguinity was high in 
those with congenital eye defects. The preva- 
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TABLE 5 
CAUSES OF BLINDNESS AT SHIZUOKA BLIND SCHOOL (1958-9) 
No. Cases 
Male Female Total 
Congenital 

Congenital cataract 16 ( 2) 6 (2)* 22 ( 4) 
Microphthalmos 12 ( 2) 9 (0) 21 ( 2) 
Atrophia retinochor. 6( 3) 3 (3) 9( 6) 
Buphthalmos. 5 ( 2) 2 (1) 7( 3) 
Atrophia n. optici 2( 0) 4 (0) 6( 0) 
Strong myopia. 3( 0) 4 (0) 7( 0) 
N ystagmus with amblyopia. 4( 1) 2 (0) 6( 0) 
Amotio falcit. congenita. 1( 1) 1 (1) 2( 2) 
Albino 1( 0) 1 (1) 2( 1) 
Other condn. (retrol. fibropl., 

amotio probably congenital) 2( 0) 0 2( 0) 

Total 52 (11) 32 (8) 84 (19) (22.6%) 

(70% 
Postnatal. 

Trauma 6( 0) 3 (0) 9( 0) 
Inflammations 8( 1) 6 (2) 14( 3) 
Keratomalacia 6( 0) 6 (0) 12( 0) 
Amotio ret. 2( 0) 0 2( 0) 

Total 22 ( 1) 15 (2) 37-( 3) (8%) 

(30%) 


* Figures in parentheses indicate number of children of consanguineous origin. 


Consanguinity Study Team headed by Prof. T. 
an orthoptic school. Komai. We wish also to express our appreciation for 
the warm support and useful suggestions of Prof. 
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OPHTHALMIC MINIATURE 
Down, England, Mar. 18, 1871 


To Professor F. C. Donders: 
I have been interested about your views published in 1848. It is clear 
to me that you were as near as possible in preceding me on the subject 


of Natural Selection. 


Charles Darwin. 
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NOTES, CASES, 


PRIMARY LYMPHOSARCOMA 
OF THE CONJUNCTIVA* 


Srpney Lerman, M.D. 
Rochester, New York 


Secondary involvement of the eye and 
orbit occurs in about two to four percent of 
patients with generalized lymphosarcomato- 
sis and/or other forms of lymphomatous 
tumors.'* Of the extranodal primary lesions 
which are a more rare manifestation of 
lymphosarcoma, only one percent occur in 
the eye and orbit.»* Primary lymphosar- 
coma of the conjunctiva is consequently a 
relatively uncommon condition. The purpose 
of this paper is to report two such cases in 
which there was no evidence of lymphosar- 
coma elsewhere in the body. 


CASE REPORTS 


Both patientst (a white man, aged 51 years, a 
white woman, aged 42 years) presented with com- 
plaints of a painless elevated discoloration in the left 
eye of relatively recent onset. They were both in 
apparent good health and a subsequent complete 
examination failed to reveal any other evidence of 
lymphosarcoma. 

Clinically, lymphosarcoma of the conjunctiva 
presents a unique characteristic picture. It consists 
of an elevated tumor mass (fig. 1) which has a 
salmon-pink color. The overlying conjunctiva is 
smooth and the borders of the lesion are quite well 
demarcated. The diagnosis in both cases was con- 
firmed by biopsy. 

Microscopic examination of the biopsy specimen 
from the first case (the man) revealed a heavy 
infiltration of small dark-staining cells in the sub- 
conjunctival tissue (fig. 2), compatible with a diag- 
nosis of lymphocytic cell lymphosarcoma. 

Microscopic examination of the biopsy material 
obtained from the second case (the woman) showed 
dense cords of small, dark round cells almost com- 
pletely replacing the subconjunctival tissue (fig. 3). 
A higher magnification of this lesion (fig. 4) re- 
vealed the lymphocytic nature of this lymphosarcoma. 

Both cases were treated by local radiation therapy 


*From the Department of Surgery, Division of 
Ophthalmology of the University of Rochester 
School of Medicine and Dentistry. This study was 
supported by funds granted by the Rochester Eye 
Bank and Research Society. 

t Drs. J. R. Fitzgerald and S. J. lanacone granted 
permission to report these cases. 


INSTRUMENTS 


Fig. 1 (Lerman). Primary lymphosarcoma of the 
lower palpebral conjunctiva (a man, aged 51 years). 


and the lesions regressed rapidly and completely dis- 
appeared. There has been no sign of recurrence, 
either at the primary site or elsewhere, several 
months after completion of the radiotherapy. 


CoM MENT 


The prognosis of lymphosarcoma (five- 
year survival rate) depends on whether the 
patient is suffering from the localized or 
generalized form of the disease. Catlin® 


Fig. 2 (Lerman). Biopsy section of lesion shown 
in Figure 1 (378). 
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Fig. 3 (Lerman). Biopsy section of primary lym- 
phosarcoma of the conjunctiva from the second case 
(a woman, aged 42 years). (378.) 


stressed the relatively favorable prognosis 
in lymphosarcoma of the head and neck re- 
gion in contrast to the generalized form; he 
reported a 60-percent five-year- survival rate 
in patients who had a primary lesion at the 
time of the original diagnosis. Radiotherapy 
is the preferred form of treatment, and the 
results are significantly better in the local- 
ized form of the disease.® 


INSTRUMENTS 


Fig. 4 (Lerman). Higher magnification of Figure 3, 
showing lymphocytic nature of the lesion (658). 

The prognosis in those cases in which 
the primary lesion of lymphosarcoma first 
becomes manifest in the eye is probably 
even more favorable than for primary lym- 
phosarcoma elsewhere, since the patient will 
usually become aware of the lesion at an 
earlier date and consequently the diagnosis 
is made and therapy instituted at an earlier 
date. These observations are especially ap- 
plicable to the two patients reported here in 
which the lesion first became manifest in the 
conjunctiva and the disease was apparently 
localized to this region. 


260 Crittenden Boulevard (20). 
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MANIPULATION OF 
CONTACT GLASS* 


Joun THAYER Simonton, M.D. 
Rye, New York 


The value of the contact glass to study 


*From the Department of Ophthalmology, New 
York Eye and Ear Infirmary. 


the anterior chamber and the fundus has 
been established. However, it is my feeling 
that it would be used more frequently in 
routine office practice if a relatively fast, 
simple technique were developed to make the 
procedure less alarming for the patient and 
easier for the doctor. 

It has been my observation that most 
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Fig. 1 (Simonton). Technique of inserting contact glass. (See text for details.) 


ophthalmologists use two hands to insert 
the contact glass. I have found this method 
quite awkward, especially with the newer 
types of slitlamps where the position of 
the optical system makes it difficult to use 
both hands to insert the contact glass. 
For the past 18 months I have been using 
the one-handed technique to insert the con- 
tact glass and have found it to be satisfac- 


tory. 
METHOD 


First a topical anesthetic, such as ponto- 
caine (0.5 percent) is instilled into the con- 
junctival sac. A drop of 0.5-percent methy] 
cellulose solution is placed in the concavity 
of the contact glass, being careful to avoid 
air bubbles. 

The patient is asked to look straight 
ahead. However, if there is a large over- 
hanging brow, it is easier to have them look 
down about 10 degrees. 

The ring finger is used to pull down the 
lower lid (fig. l-a). The middle finger ele- 
vates the upper lid (fig. 1-b). Then by 
turning the wrist toward the eye, the con- 
tact glass is placed on the cornea (fig. 1-c). 

The contact glass may then be rotated to 
the desired position by gently pressing the 
contact glass against the globe with the index 
finger, while the thumb and third finger turn 
the contact glass to the desired position (fig. 
1-d). 

To remove the contact glass, the patient 
is asked to look down and the contact glass 
is lifted off the eye. 

The three-mirror contact glass, which is 
considerably larger than the contact glass 
demonstrated, is just about as easy to 
handle. 


With a little practice, dexterity in han- 
dling the contact glass with either hand is 
rapidly developed. 


SUMMARY 


A new one-handed method of handling the 
single or multiple mirrored contact glass 
is presented. 

The advantages of this method are: 

1. Faster and easier manipulation 

2. One hand is free to operate the slit- 

lamp. 


66 Milton Road. 


A UNIVERSAL 
PHOTOSTIMULATOR* 


J. Francois, M.D., anp G. Verriest, M.D. 
Ghent, Belgium 


For several years we have attempted to 
build an apparatus which could furnish 
light stimulation of which the chief charac- 
teristics—rigidly controlled—could be inde- 
pendently varied (wavelength, luminance, 
and apparent object size, exposure time or 
flicker frequency of the object, its localiza- 
tion in the visual field, luminance of the 
background on which the object is presented 
and so forth). We also wanted an extensive 
range of luminance available so that the ap- 
paratus could be suitable not only for sub- 
jective determination of perception thresh- 
olds but also for the study of the electro- 
retinogram. 

The design of an apparatus of these qual- 
ifications met with very considerable difficul- 
ties, in view of the precision aimed at. Di- 


rect collaboration between Mr. R. Dudragne 


*From the Ophthalmological Clinic of the Uni- 
versity of Ghent (Prof. J. Francois). 
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Fig. 1 (Francois and Verriest). Universal photostimulator. (1) Pupillary field of the examined eye. 
(2) Light sources. (3, 4, 5) Objectives. (6, 7) Plame mirrors. (8) Photometric wedge. (9) Dia- 
phragms conjugated with the pupil of entry of the eye examined. (10) Rotating disc. (11) Color filters. 
(12) Semireflective mirror. (13) Telescope. (14) Plage diaphragms. (15) Dome. (16) Lamp for the 


eventual illumination of the dome. (17) Projector. (18) Headrest. 


and ourselves has made it possible, after re- 
peated efforts over a period of three years, 
to present an apparatus capable of coping 
with the problems of controlled photostimu- 
lation. 

With a view to obtaining various different 
wavelengths we resorted to the use of spectral 
lamps fed by continuous current. 

In the course of our investigations it also 
became apparent that, in order to obtain the 
high luminances which we desired, it was 
necessary to develop an optical system fur- 
nishing a light beam concentrated on the pupil 
of the eye under examination. This solution, 
moreover, had two other important advan- 
tages: 

1. With the aid of additional devices it 
is possible to vary the diameter of the effec- 
tive pupil of entry, to determine its dimen- 
sion and its localization in the anatomic 
pupil in such a way that the apparatus can 


also be used to study directional effects. 

2. The concentration of light on a small 
surface makes it easy to use the apparatus 
for experiments with animal eyes. 

The apparatus has meanwhile been fin- 
ished (figs. 1 and 2). 

I. A set of lenses makes it possible to 
throw onto the pupillary field of the eye (1) 
such light as is produced by the light sources 
(2) and modified by the various devices to 
be described. 3 

The large number of these devices made 
it necessary to use two intermediary image 
foci, in the planes of which are placed filters, 
diaphragms and flicker system. The objec- 
tives (3, 4,5) are of large diameter and large 
relative aperture; they meet the require- 
ments of Clairault-Mossotti. The light bun- 
die is reflected twice by plane mirrors in 
order to reduce the length of the photostim- 
ulator. This optical system ensures exact con- 
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Fig. 2 (Francois and Verriest). Universal photostimulator. (See legend of Figure 1.) 


jugation of the light sources, the various 
diaphragms and the pupil of the eye exam- 
ined. 

II. The electrical schema was devised in 
such a way that all parts of the photostimu- 
lator are fed with continuous current. The 
current from the supply circuit is stabilized 
and transformed into continuous current 
(for feeding the lamps on the one hand, and 
the flicker system on the other) in a box 
completely isolated and separated from the 
photostimulator: the latter therefore receives 
only continuous current, and care has been 
taken to avoid any risk of a residual alter- 
nating current, regardless of its origin, 
which might produce artefacts. The eye 
examined, the surrounding dome and the 
remainder of the photostimulator are each 
isolated from the other. 

III. Apart from the lenses and the mir- 
rors, the mechanical devices and the electri- 
cal installation, the photostimulator consists 
of the following principal parts: 

1. An incandescent lamp, providing white 
light of color temperature equivalent to 


3.000°K. and, on the other hand, mercury, 
cadmium and argon lamps. All these lamps 
(2) are supplied with continuous current by 
a dry rectifier. They are separately used, 
with the aid of mirror devices. 

2. A mechanical shutter, ensuring expos- 
ure times between 0.04 and 0.004 sec, makes 
it possible to produce flashes apart from 
those produced by the flicker apparatus de- 
scribed below. The shutter is also fitted with 
a two-stage exposer. 

3. A photometrically neutral wedge (8) 
makes it possible to obtain continuous varia- 
tions in luminance on a logarithmic scale of 
10 decimal units. 

4. Diaphragms (9), varying in aperture 
diameter from 3.91 to 0.56 mm. are conju- 
gated with the pupil of entry of the eye ex- 
amined and placed exactly at the level of one 
of the two image foci of the optic system. 
They make it possible to vary the diameter 
of the pupil of entry from 7.0 to 1.0 mm. 

5. A rotating disc (10), operated by a mo- 
tor fed by continuous current, makes it pos- 
sible to obtain intermittent stimulations to 
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be adjusted from 1.0 to 80 phases per second. 
The intervals of light and darkness are al- 
ways equal, regardless of the flicker fre- 
quency selected. 

6. Color filters (11) make it possible to 
isolate the rays from the mercury, cadmium 
and argon lamps, and to separate wider 
wave length bands when using the incan- 
descent lamp. Ten color filters are perma- 
nently fitted on the apparatus: maximal 
transmissions are found at 404.7, 435.7, 
467.8, 508.6, 546.1, 574.0, 643.8, 696.5, 
706.7 and 750.4 mu. 

7. A semireflective mirror (12), which 
can be put away, and a telescope (13) 
fitted with an ocular micrometer enable the 
observer to see the eye under examination 
and to measure the diameter and the locali- 
zation of the spotlight in the anatomic pupil. 

8. A photoelectric cell enables the regis- 
tration of changes in light stimulation on 
one of the leads of the electroretinograph. 

9. A detachable frosted glass makes it 
possible to transform stimulation by di- 
rected light into stimulation by nondirected 
light. 

10. Diaphragms (14) with aperture diam- 
eters stepped up between 1.1 mm. and 67 
mm., according to a logarithmic scale for the 
surfaces, make it possible to vary the appar- 
ent diameter of the area from 10 minutes to 
10 degrees. The diaphragm surfaces (on the 
side of the eye examined) are painted dull 
white. 

11. The surrounding dome (15) is hemi- 
spherical and has a radius of 375 mm. It is 
painted dull white and can be illuminated by 
a lamp (16) supplied with continuous cur- 
rent ; the luminance in the dome agrees with 
Lambert’s law and may be modified by mov- 
ing a screen in front of the lamp. This 
screen is shaped so that its displacement on 
a linear scale more or less corresponds with 
a logarithmic variation in the dome lumi- 
nance. 

12. A white or red point of fixation may 
be projected onto the dome with the aid of 
a projector (17) fitted in the upper part. 


This projector can be aimed in all directions 
according to two gradated quadrants (one 
horizontal and one vertical). 

13. When determinations are made in hu- 
man subjects, the head is rigidly fixed by 
means of a headrest (18) completed by a 
device bearing a dental imprint. A mechani- 
cal device makes it possible to switch with 
precision from the right to the left eye. A 
sliding gauge shows 0.10-mm shift, during 
determination of the displacement of the 
effective pupil of entry in the anatomic pupil 
and during determination of the displace- 
ment of the center of eye-rotation in the. 
field of observation. 

14. In animal experiments the chinrest is 
replaced by a plank with grooves. 

IV. /ilumination of the pupil of entry of 
the eye examined has been calibrated not only 
in CIE units (gradation B 4880°K) but also 
in energetical units. This gradation has been 
effected both for white light and for the 
various colored lights, as well as for dif- 
ferent positions of the photometric wedge. 
The luminances of the outlet lens and the 
retinal illumination in trolands can be calcu- 
lated. The luminances of the surrounding 
dome are also calibrated. 

This photostimulator makes it possible to 
study a large number of psychophysical data 
in man, and also permits further investiga- 
tion of electroretinography in man and in 
animals. 


SUMMARY 


The universal photostimulator makes it 
possible to vary at will numerous modalities 
of observation of a test object: spectral 
composition, luminance, apparent diameter, 
exposure time for an isolated stimulus or 
frequency for intermittent stimulation, lo- 
calization in the visual field, diameter of the 
effective pupil of entry, localization of the 
effective pupil of entry in the anatomic pu- 
pil, and luminance of the environment. 

The apparatus operates on continuous 
current and is calibrated in CIE units and 
energetical units. It affords unlimited possi- 
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bilities not only from a clinical point of view 
but especially in terms of investigation of sen- 
sory physiology, both for subjective deter- 
minations and for _ electroretinographic 
studies. 
Akademisch Ziekenhuis 
De Pintelaan 


BILATERAL LENS OPACITIES* 


ASSOCIATED WITH USE OF DI-ISOPROPYL 
FLUOROPHOSPHATE EYEDROPS 


RAYMOND Harrison, M.B. 
Boston, Massachusetts 


The use of di-isopropyl fluorophosphate 
(DFP) in the treatment of accommodative 
esotropia is well established and various 
side-effects are recognized.* 

Ciliary and iris sphincter spasm leading 
to brow pain, photophobia, and induced 
myopia may occur early. Also noted in the 
first few days of treatment are conjunctival 
hyperemia and congestive iritis. A com- 
monly observed complication is the forma- 
tion of iris pigment cysts, especially after 
prolonged daily use of DFP in children, 
though the exact mechanism remains uncer- 
tain. These cysts usually regress and disap- 
pear after reducing the frequency of admin- 
istration or discontinuing the drug.”’* 

As far as can be ascertained from a sur- 
vey of the literature toxic effects on the lens 
have not been described in humans or in ex- 
perimental animals. In one extensive experi- 
ence of experimental use of DFP for 14 
years, no such lenticular changes have been 
reported.* The following case indicates that 
lenticular opacities may occur and illustrates 
what appears to have been the formation of 
bilateral reversible lens opacities. The or- 
thoptic and refractive measurements are 
omitted. 

CASE REPORT 
A girl, aged 13 years, was treated at the Ocu- 


*From the Eye Service and the Ocular Motility 
Clinic, Boston City Hospital, Boston, Massachu- 
setts. 
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lar Motility Clinic of the Boston City Hospital 
in November, 1958, for esotropia in which an ac- 
commodative element was elicited. She was given 
a well-known proprietary preparation of DFP 
ophthalmic solution (0.025 percent in peanut oil), 
one drop being instilled in each eye every night. 
Vision at this time was 20/20, O.U., with the 
proper refractive correction. Routine systematic 
examination of the anterior segments with the slit- 
lamp microscope was made three weeks later. This 
examination was normal though it was noted that 
the degree of miosis was not extreme and a slight 
pupillary light reaction was still present. There 
was considerable improvement in the esotropia. 

The patient was examined each month there- 
after. In February, 1959, after three months of 
continuous treatment, no iris cysts had been ob- 
served but a striking, silvery-gray, delicate and 
complete rosette formation of petals, tracing the 
fine feathery architecture of radiating lens fibers 
was seen in the anterior subcapsular region of 
each lens. This finding was confirmed by several 
competent observers. There were no signs of 
uveitis or any other abnormality. No appreciable 
change was noted when the patient was seen again 
in March, although at this time a typical pigment 
cyst had developed at the pupillary margin in each 
eye. Vision had not altered but it was decided to 
discontinue the use of DFP. 

After nine days it appeared that the lens opaci- 
ties were less pronounced on slitlamp examination 
and examination three weeks after the cessation 
of the DFP showed complete disappearance of 
the subcapsular rosette patterns. Slitlamp exami- 
nation every fortnight subsequently for two months, 
failed to reveal any recurrence and throughout the 
whole period the patient’s vision remained un- 
affected. 

Following the withdrawal of DFP, the esotropia 
recurred. There were no other manifestations of 
DFP irritation and no conjunctival follicles or 
allergic reactions were found. It was considered 
inappropriate to attempt to reproduce the condi- 
tion by unilateral administration of DFP. 


COMMENT 


It is highly unlikely that the formation of 
iris cysts was responsible for the changes 
because the former are not uncommon. 
Moreover, a ciliary body tumor compressing 
the lens does not readily cause opacification 
of the lens. 

The manufacturers do not produce 0.025- 
percent DFP solution in peanut oil, though 
an experimental preparation of this strength 
in sesame oil is available. Local pharma- 
cists have diluted the usual 0.1-percent solu- 
tion in peanut oil to the prescribed concen- 
tration. The actual specimen of DFP solu- 
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tion used in this case was not obtained for 
toxicologic analysis and the possibility of 
chemical contamination by an unknown sub- 
stance cannot be ruled out. 

It is noteworthy, in comparison, that hu- 
man cataracts following the systemic use of 
dinitrophenol given for obesity have been 
described as commencing in the anterior 
subcapsular layer as vacuoles and powdery 
fine opacities in only 0.1 to 1.0 percent of 
persons who used the drug as a remedial 
agent. Only in the later stages were denser, 
bronze, posterior cortical irregularities de- 
scribed. 

It is also of interest that, in some in- 
stances of concussion cataract taking the 
form of similar anterior subcapsular rosette 
formations, complete clearance occurred in 
the course of several days or weeks. It is 
thought that in such cases the lens fibers had 
not been irreversibly damaged while the car- 
pet of fluid droplets which produce the 
feathery appearance is absorbed completely.® 

It is characteristic of these milder con- 
cussion changes in the anterior subcapsular 
layer that vision is hardly impaired and this 
fortunate feature was present in our case.® 

There is some opinion that prolonged use 
of miotics in treating glaucomatous eyes has 


led to cataract formation. Pilocarpine in 
topical application has been shown to inhibit 
respiration in the rabbit lens." 

Di-isopropryl fluorophosphate is a power- 
ful chemical irritant and is quite stable in 
peanut oil. Possibly hydrofluoric acid and 
elemental fluorine are released in the aque- 
ous as a result of hydrolysis. The fluorine 
ion diminishes tissue respiration and anero- 
bic glycolysis in excised organs. It is not, 
however, the intention of this brief report 
to speculate on cataractogenic mechanisms. 

It is considered probable, though not 
proven, that the individual described showed 
a susceptibility to DFP manifested by the 
formation of toxic lens opacities. No other 
patients attending the Ocular Motility 
Clinic, receiving similar therapy, showed 
lenticular changes. This patient was in good 
health and had no skin complaints through- 
out the period of observation. 

243 Charles Street (14). 
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WILLIAMS’ PRIOR DESCRIPTION 
OF MARFAN’S SYNDROME* 


DorraANce Bowers, M.D. 
Kelowna, B.C., Canada 


In 1896, A. B. Marfan,? a Parisian pedia- 
trician, reported in detail the case history of 


*From the Knox Clinic and Kelowna General 
Hospital. 


a five-and-a-half-year-old girl with long slen- 
der extremities and a marked degree of dol- 
ichocephaly. He stated that his patient’s eyes 
and internal organs were normal and that 
there was no family history of skeletal ab- 
normalities similar to those of the patient. 
Since the appearance of this report, addi- 
tional abnormalities have been associated 
with these skeletal anomalies. For example, 
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the ocular lenses may be dislocated and sac- 
cular or dissecting aortic aneurysms may 
develop. Also, it has been shown that this 
constellation of abnormalities may be trans- 
mitted from one generation to the next as a 
dominant characteristic. To this syndrome, 
the name of Marfan has become attached. 
Thus, we speak of “Marfan’s syndrome” or 
“the Marfan syndrome.” 

The purpose of this paper is to draw at- 
tention to an earlier and more complete de- 
scription of the syndrome than that of Mar- 
fan. In 1876, Elkanah Williams,’ an ophthal- 
mologist in Cincinnatti, described four pa- 
tients with dislocated ocular lenses. Of these, 
a brother and sister, Mary J. and Marcus J., 
were almost certainly afflicted with what is 
now known as Marfan’s syndrome. The fol- 


lowing paragraphs are quoted from Wil- 
liams’ paper: 


The two following cases of spontaneous luxation 
of the lenses, also in brother and sister, present some 
points worth reporting. Mary J., aet. 28, single, con- 
sulted me July 17, 1875. Eyes slightly divergent, 
pupils small and slugglish, irides trembling, and of 
a bleached, dirty gray color ; chambers deep. Her eyes 
have been about equal till within the past few weeks, 
when she noticed a glimmering before the right, and 
a curtain dropped down from above, nearly cutting 
off all vision. All qualitative perception is abolished 
in the field of vision, except below where she counts 
fingers near the floor at three feet. Eye slightly in- 
jected, and sensitive to light and touch; tension 1, 
and she complains of the constant glimmering before 
that eye. 

Pupil small, central and round, but does not dilate 
much with atropine. The lens, semi-transparent, is 
dislocated upwards, leaving about one-fourth of 
the pupillary area clear. The lower edge tilts back- 
wards in vitreous, while the upper seems to rest 
against iris and push it slightly forward. With 
ophthalmoscope, red reflex above, but bluish-gray 
appearance below, indicating detachment of the 
retina; fundus invisible. 

L. e. luxation upwards, and two-thirds of pupil 
free. Lens transparent, but appears small, the lower 
edge also presenting backward, and the upper push- 
ing iris slightly forward. No double vision. V. = 
15/200, and with + 7 = 15/40. She reads Snellen 
1 with + 4% at six inches. Could see fundus dimly ; 
but as I did not wish to put anything in this eye 
atropine was not used. The father’s eyes were like 
theirs, but their mother and only brother had good 
eyes. In her right eye the irritation and detachment 
of the retina came on without trauma, confirming the 
well-known fact that all such eyes are liable to 


blindness from disease of fundus, and especially from 
detachment of the retina. The patient says she has 
always been a great reader by the aid of glasses, 
which she did not have with her. He brother, Marcus 
J., aet. 26, large and loose-jointed like his sister, 
brought her to see me, but had Nothing the matter 
with his eyes, always having seen Perfectly, as he 
declared. A marked divergence of his eyes and their 
peculiar expression attracted my attention, and I 
noticed that he stuttered. On inspection I found the 
same deep chambers, trembling irides, pupils small 
and central, but pear-shaped; the points presenting 
downwards, and sluggish. L. e. V. = 15/100, and 
improved to 15/20 + with + 7. R. e. V. = 15/200 
and 15/50, with +7. Divergence three lines, the pa- 
tient fixing usually with the left eye, with which he 
reads Snellen 1 with + 4%. Both lenses are displaced 
upward, the right slightly inward. When eyes are 
horizontal the lower edge of each lens comes be- 
low the centre of the pupil, but he has no diplopia. 
Lenses a little hazy and reduced in size. Field of vi- 
sion perfect in both eyes. 


Biographical details concerning Williams 
have been extracted from a long obituary 
notice written by Sattler.* Williams, who 
was rborn on December 19, 1822, in Law- 
rence County, Indiana, received the degree 
of M.D. from the University of Louisville 
in 1850, and then engaged for 18 months in 
the practice of general medicine. After three 
years of postgraduate study in ophthalmol- 
ogy in Europe, he established a practice in 
his specialty in Cincinnati. Later, at Miami 
Medical College, he became the first profes- 
sor of ophthalmology in the United States. 
His numerous contributions to American 
and foreign medical journals brought him 
wide renown. He retired from practice in 
1886 because of ill-health and died on Octo- 
ber 6, 1888. 

While it is likely that Marfan’s name will 
continue to be attached to “his” syndrome, 
this resurrection of the prior description 
may obtain for Williams further well-de- 
served recognition. 

426 Lawrence Avenue. 
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SIMPLE MODIFICATION 
OF SYNOPTOPHORE 


USEFUL IN PLEO-ORTHOPTIC TREATMENT 
ALFREDO ARRUGA, M.D., AND 


RacHEL Downey, D.B.O. 


Barcelona, Spain 


The aim of the following lines is to show 
to those colleagues who are interested in the 
present tendencies of pleo-orthoptic treat- 
ment how it is possible to adapt to practi- 
cally any synoptophore easy-to-make modi- 
fications incorporating all the necessary ad- 
juncts proper to the modern treatment of 
amblyopia and anomalous retinal corre- 
spondence. 

In orthoptic treatment one feels more at 
ease when working with the apparatus that 
one is accustomed to; this facilitates enor- 
mously the execution of the treatment. 

Recently, the treatment of monocular and 
binocular anomalies encountered in strabis- 
mus has been the object of some interesting 
innovations, particularly that concerning ec- 
centric fixation and the alterations of the 
sensorial relationships. This is mainly due to 
the researches of Prof. Cuppers, of Giessen. 

One of the most significant contributions 
of this author has been the utilization in 
pleoptic and orthoptic treatment of after- 
images, the possibility of creating them be- 
ing incorporated in most synoptophores to- 
day. Another is the well-known phenomenon 
discovered by Haidinger, an Austrian min- 
eralogist, in 1844, the “Polarization Bues- 
chel”—Haidinger’s brushes; this phenome- 
non is strictly macular and is recognized as 
having the character of an “object.” 

In order to make this phenomenon con- 
tinuously visible, a light source of sufficient 
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Fig. 1 (Arruga and Downey). Rotating unit 
with socket for polarizating slide and motion 
slides. 


strength, a constantly rotating polarizator 
and a special blue filter are necessary. 

In 1950 Goldschmidt introduced a device 
for detecting the function of the macula and 
proposed it as a prognostic test in cases of 
amblyopia. 

The first pleoptic adaptation of Haiding- 
er’s brushes was the table “Koordinator,” 


Fig. 2 (Arruga and Downey). Rotating unit in 
position in the space behind the slide carrier in a 
synoptophore. 
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Fig. 3 (Arruga and Downey). 
Examples of motion slide images 
to be used together (a, b,) or com- 
bined with immobile pictures (c, 


d,). 


made by the German firm “Oculus.” This 
has also been adapted for use in space. 
A Haidinger’s-brushes device is likewise in- 
corporated in the “Oculus Synoptophor.” 
We have constructed for the amblyoscope 
a simple Haidinger’s-brushes device which 


2 


Fig. 4 (Arruga and Downey). Showing addi- 
tional lamp carrier for strong illumination neces- 
sary to the Haidinger’s-brushes unit and an iris 
diaphragm slide in position. This is used in com- 
bination with specially constructed thin slides. 
Double filament lamps (one filament being connected 


to a flashing device) allow use of “euthyscopic 
after-images and Haidinger’s brushes in synopto- 
phore monocular treatment. 


= 


consists of a rotating polariod disc (No. 328 
polaroid film) driven by a four to nine volt 
Micron electric motor. This motor* has been 
selected owing to its five division collector 
permitting an extremely regular rotation 
even at low speeds. 

The ordinary illumination of the synopto- 
phore being insufficient (unless fitted with a 
special after-image light source, adapted to 


* Made by Moteurs Micron, 8 Passage de 
Ménilmontant, Paris 11, France. 


Fig. 5 (Arruga and Downey). Detail of iris 
diaphragm in slide carrier. Figures indicate the 
degrees of aperture. 
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Fig. 6 (Arruga and Downey). View of synopto- 
phore with two motion-slide Haidinger’s-brush units 
in position. 


several models recently) additional 20 watt 
lamps have been installed. 

A blue-violet filter—for example Corning 
No. 5113—not allowing the transmission of 
wavelengths greater than 490 pp, can either 
be placed in the amblyoscope’s cell for sup- 
plementary lenses or in the space between 
the light source and the polarizator in the 
slide carrier. Another blue-violet filter of 
specific density, according to the stage of 
treatment, is placed before the sound eye. 

In the Haidinger’s-brushes device the ro- 
tating slide containing the polarized filter 
can easily be removed from the socket 
where it fits by pressure. This has been 
done in order to be able to change the 
polaroid slide for other motion slides, espe- 
cially designed for antisuppression exer- 
cises. These can be used either with ordi- 
nary immobile fusion slides or combining 
two motion slides to work simultaneously, 
one for each eye. 

Mobile images are of great anti-inhibitive 
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power and so here the idea is to present ac- 
tual continuous movement, and not a succes- 
sion of immobile images, as occurs in the 
phi phenomenon, either monocularly or bi- 
nocularly. 

Cuppers has emphasized the importance 
of the decreasing field method in the treat- 
ment of the anomalies of localization, using 
after-images, Haidinger’s brushes and real 
objects, in eccentric fixation. We will not 
go into the particulars of this method here, 
which have been described in detail by Cup- 
pers elsewhere, the interested reader being 
referred to his articles. 

The introduction of a decreased field slide 
into the synoptophore has the disadvantage 
of interfering with the vision for a moment, 
this may be sufficient for the patient to loose 
the Haidinger’s-brushes, who may find it 
difficult to localize them again. This can be 
easily avoided by using a decreasing field 
slide, improvised with an iris-diaphragm, 
adapted to a plastic plate, introduced in the 
amblyoscope’s slide carrier. 


SUMMARY 


A device for using rotating slides as an 
antisuppression exercise in the synopto- 
phore is described. This device can also be 
fitted with a rotating polarizator, plus a blue- 
violet filter, for creating Haidinger’s 
brushes. This is the phenomenon which 
Ciippers has utilized for the treatment of 
eccentric fixation amblyopia. The decreasing 
field, used also in this treatment, is obtained 
by means of an iris diaphragm. 

Pasaje Mendez Vigo 3. 
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USE OF MILLIPORE FILTERS 
IN OPHTHALMIC SURGERY* 


Ropert C. Drews, M.D. 
Saint Louis, Missouri 

The occasional biomicroscopic observation 
of particulate “debris” in the anterior cham- 
ber of patients after cataract surgery is an- 
noying, but the surgeon is consoled by the 
usual lack of reaction to this material. After 
a lamellar corneal transplant, the presence of 
debris between the transplant and the re- 
cipient cornea can give rise to a haze at this 
interface which may spoil an otherwise ex- 
cellent result. Forbidding the use of cotton 
swabs helps but has not been sufficient to 
eliminate this complication. One of the most 
obvious sources of this material in operat- 
ing rooms is the saline used for irrigation. 
The debris itself arises from the sterile 
linens, from rubber irrigation bulbs and 
from dust in the operating room air, as ex- 
amples. Some of these sources are likely to 
be contaminated with bacteria. 

Millipore filters are widely used in in- 
dustry to remove particles from gasses and 
fluids, and in microbiology to collect bac- 
teria quantitatively. The use of millipore 
filters in the operating room permits both 
the study and the elimination of material 
from irrigating solutions. 


MATERIALS AND METHODS 


Millipore filters are cellulosic mem- 
branes, 150 microns thick, having approxi- 
mately 50,000,000 capillary pores per square 
cm. of filter surface. The pores constitute 
80 percent of the volume of the filter. These 
pores are remarkably uniform in size: the 
HA grade used in this work has pores 


*From the Department of Ophthalmology and 
the Oscar Johnson Institute, Washington University 
School of Medicine. 

This investigation was supported in part by a re- 
search grant, B-1375, from the National Institute of 
Neurological Diseases and Blindness of the National 
Institutes of Health, Public Health Service, 
Bethesda, Maryland. 
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Fig. 1 (Drews). Millipore filter pore size distri- 
bution (Skau-Ruska mercury intrusion). 


0.45+ 0.02 microns (fig. 1). This size was 
chosen because it is small enough to filter 
out not only particulate matter but also all 
bacteria. Smaller sizes (down to 0.010 mi- 
crons) are available, but we were not in- 
terested in virus filtration, and perferred 
the better flow rate afforded by the larger 
pore size. Filters were mounted in Swinny 
adapters and autoclaved. It was found that 
excessive autoclaving led to rupture of the 
filters (fig. 2); a given filter is now auto- 
claved only once and no longer than 20 
minutes. It was also found advisable to have 
the system dry before autoclaving. 

Broth suspensions of Staphylococcus 
aureus were used for a control. The organ- 
ism grew confluently on the filters, and the 
filtrate was found to be entirely sterile. 
Further controls consisted of examining 
filters through which nothing had been 
filtered, and through which saline was fil- 
tered directly from the intravenous bottles. 
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Fig. 2 (Drews). This millipore filter was autoclaved 
20 minutes on seven successive days. 


Rare tiny particles were present on the 
filters after autoclaving without filtration. 
Particle counts from intravenous saline 
averaged four particles per cc. 


RESULTS 


Filtration of irrigating solutions led to 
the recovery of more debris than anticipated 
(fig. 3). Counts were made with 50-power 
magnification, and ranged from 453 to 958 
particles per ml. Fluid was not taken from 
the surface of the jars of irrigating saline, 
where particulate matter could be seen float- 
ing, but from the depths. Encouragingly how- 
ever, in filtration of 14 jars of saline after 
various operative procedures, no bacteria 
were recovered which could’ be grown on 
nutrient broth. 

The most prominent type of particle seen 
without magnification was lint. There were 
only 10 to 20 particles per cc., however. 
Interestingly, many of these pieces of lint 
were dyed green at least in places: our 
drapes are also dyed green. The smaller 
particles were mostly sand (that is, yellow 
and clear, irregular, glassy grains) and dirt 
(that is, amorphous black specks). Rarely, 
metallic fragments and crystals were found. 
Rubber fragments were seen after use of 
an irrigating bulb. 


Fig. 3 (Drews). Debris from 0.5 cc. of irrigating 
solution, as collected on the surface of a millipore 
filter. 


For clinical use in the operating room the 
filters are mounted with wire screen sup- 
ports on both sides to prevent accidental 
rupture by improper use. Because flow rates 
are too small for direct irrigation, we prefer 
to have the nurse draw solutions through 
the filter into a glass syringe. The filter is 
then removed and a metal cannula placed on 
the syringe. Rubber bulbs are avoided, as 
they form a source of debris. 

The same filter system can be used to 
sterilize air for injection into the anterior 
chamber or orbit. The filter must be dry. 
Millipore filters are also useful for steriliz- 
ing eyedrops.* 


SUMMARY 


Millipore filters can be used to advantage 
by the ophthalmic surgeon in the prepara- 
tion of irrigating solutions, for both their 


cleansing and sterilizing effect. 
640 South Kingshighway (10). 


* Riegelman, S., Vaughan, D. G., Jr., Okumoto, 
M.: Compounding ophthalmic solutions. J. Am. 
Pharmacol. A., 16:742-746 (Dec.) 1956. 


3 
4 
4 A 
if 
‘ S 
5 
J 
4 
on 


NOTES, CASES, INSTRUMENTS 


RETINAL LESIONS 
IN KALA-AZAR 


S. TassMAN, M.D. 
Philadelphia, Pennsylvania 


Davin D. O’Brien, M.D. 
AND 
Kurt Haun, M.D. 
Wiesbaden, Germany 


Leishmania donovani, a protozoon parasite, 
was discovered in 1900 by Sir William 
Leishman.' In 1903, Donovan confirmed the 
discovery and helped to establish the organ- 
ism as the etiologic agent of kala-azar, a 
chronic infection which shows a special affin- 
ity for the reticulo-endothelial system.” 

The parasite is found in two forms dur- 
ing its life cycle. In man it is about three 
microns long, oval, and without flagella. In 
insects it is 12 to 14 microns long, and prom- 
inent flagella are present. 

The disease is endemic in Asia, Africa, 
and the Mediterranean area. It is trans- 
mitted by the phlebotomus sandfly. 

Characteristically the most common symp- 
toms of kala-azar are intermittent or remit- 
tent fever, anorexia, malaise, and occasion- 
ally purpura and bleeding from the nose or 
gums. Physical findings include fever, he- 
patosplenomegaly, and lymphadenopathy, 
while examination of the blood shows a 
macrocytic hyperchromic anemia and leuko- 
penia. Hyperglobulinemia may also be pres- 
ent. 

While the above classical features of kala- 
azar have been amply described in the liter- 
ature, no mention is made of retinal lesions. 
The case presented here is of interest be- 
cause superficial retinal hemorrhages and 
cytoid bodies were noted. 


CASE REPORT 


F. F.. a W-year-old white man stationed in 
Madrid, Spain, was well until the evening of Janu- 
ary 12, 1959, when he developed a fever. The 
fever subsided spontaneously in a few hours but 
was followed thereafter by daily spikes, usually 
in the late afternoon. After one week the patient 
became anorexic. He reported to his local hospital 
where a fever of 103.6°F. was noted. The pulse 
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was 100, and on physical examination the liver 
edge was palpated 3.5 cm. below the right costal 
margin. The spleen and axillary nodes were also 
palpable. 

A hemogram revealed 2,300 leukocytes with 48 
percent neutrophils and 52 percent lymphocytes. 
Hemoglobin was 9.4 gm. 

Malarial smears were negative but a gram-nega- 
tive rod was cultured from the blood. On the 
basis of the findings, typhoid fever was suspected 
and, on January 24, 1959 chloramphenicol and 
penicillin therapy was started. Despite treatment 
daily fever spikes to 104-105°F. continued. 

Because of a continuing drop in red and white 
cells, blood transfusions were given on January 25, 
1959, February 5, 1959, and February 7, 1959. 

On February 9, 1959 the patient was transferred 
to the U.S.A.F. Hospital, Wiesbaden, Germany. 

General physical examination at that time showed 
a well-developed, thin, white male, appearing 
chronically ill and pale. Blood pressure was 130/84 
mm. Hg; pulse 96, temperature 101°F. The skin 
was smooth and warm. No spiders or petechiae 
were noted. With the exception of the eyes, ex- 
amination of the head and neck was not remark- 
able. The lung fields were clear. The PMI was 
just outside the left midclavicular line in the fifth 
intercostal space. A soft Grade 2 blowing apical 
systolic murmur was present. The abdomen was 
distended with a prominent venous pattern. The 
liver was palpable seven cm. below the right costal 
margin. It was smooth and tender. The spleen was 
palpable six cm. below the left costal margin but 
was not tender. Examination of the lymphatics 
revealed palpable axillary and posterior cervical 
nodes. The extremities had no palpable edema. The 
nails were pale. Genital, rectal, and neurologic ex- 
aminations were not remarkable. 

Eye examination. Visual acuity was: O.D., 6/6 
without correction; O.S., 6/6 without correction. 
Intraocular pressure was: O.D., 17 mm. Hg; O.S., 
17 mm. Hg (Schigtz). 

External examination. The lids, cilia, lacrimal 
drainage apparatus, conjunctiva, and corneas were 
all normal. The anterior chambers were of normal 
depth and clear. The iris was normal in both eyes. 
The pupils were round, equal, and reacted to light 
directly and consensually. 

Muscle balance was normal. 

Fundus examination showed the media to be 
clear in both eyes. The discs were of good color 
with distinct margins. The veins were slightly di- 
lated and a vascular sheathing was noted. Macular 
reflexes were good. Superficial retinal hemorrhages 
were present in both eyes. In the right eye two 
white spots about one-quarter disc diameter in 
size were seen just nasal to the disc. A larger 
white spot about one-half disc diameter in size 
was located superficially in the retina temporal to 
the disc in the left eye (fig. 1). Because of the 
appearance, location in the posterior portion of the 
fundus, and the generalized toxemia of the pa- 
tient, these lesions were thought to be cytoid bodies. 

Laboratory studies. Complete blood count showed 
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Fig. 1 (Tassman). Appearance of fundus of left 
eye before therapy was started. 


a hemoglobin of 9.4 gm.; white blood cell count 
5,900; differential count was segmented neutrophils 
65 percent, lymphocytes 34 percent, and monocytes 
one percent. Total serum protein was 5.8 gm., 
albumin 3.4, globulin 2.4. Bilirubin was 0.56 mg. 
percent, thymol turbidity 9 units, and cephalin 
flocculation 3+ after 48 hours. Fasting blood sugar 
was 95 mg.; sedimentation rate 17 mm. in 60 min- 
utes. Lee and White coagulation time: 8 min., 40 
sec., bleeding time 2 min., 15 sec. Serum protein 
electrophoresis revealed elevation of the alpha 
globulin and gamma globulin. Albumin was mod- 
erately depressed. Malarial smears and a prepara- 
tion for lupus erythematosis were negative. 

Urinalysis was normal. Stool examinations for 
ova and parasites were not remarkable. 

Impression. At this point it was felt that there 
was strong evidence to indicate diffuse involve- 
ment of the reticuloendothelial system, possibly by 
a parasitic infestation. A bone marrow aspiration 
was therefore done but no parasites were found. 
On February 19, 1959, a liver biopsy was per- 
formed and many leishmania were discovered in 
the parenchymal cells. 

On February 20, 1959, 2-hydroxy-stilbamidine, 
225 mg. per day intravenously, was started. The 
patient had been acutely febrile with a double 
spiking fever throughout his hospitalization. Two 
days after starting stilbamidine therapy a grad- 
ual decrease in the spikes began. By March 1, 
1959, no more fever was present. 

The superficial retinal hemorrhages and cytoid 
bodies began to resolve (fig. 2). The liver, spleen, 
liver function studies, hemoglobin, and white blood 
cell count returned to normal. On March 13, 
1959, a repeat liver biopsy revealed no leishmania. 
Therapy with stilbamidine was discontinued on 


Fig. 2 (Tassman). After stilbamidine therapy 
was started the superficial retinal hemorrhages and 
cytoid bodies began to resolve. 


March 27, 1959, after a total dose of 7,875 mg. 
over a 35-day period had been given. Since his 
discharge the patient has remained asymptomatic 
and presents no abnormalities on either physical 
examination or laboratory study. 


DISCUSSION 


Cytoid bodies should not be regarded as 
pathognomonic of any particular disease. 
They are a manifestation of a generalized 
toxemia. Roth,* in 1872, was the first to 
make this observation. Since that time cy- 
toid bodies have been noted in the nerve- 
fiber layer of the retina in such conditions 
as acute lupus erythematosis, hypertension, 
leukemia, increased intracranial pressure 
with papilledema, and optic neuritis.* As il- 
lustrated in this case, they are not prognos- 
tic of a fatal termination. If control of the 
generalized disease can be accomplished 
complete resolution may be expected. 


SUMMARY 


A case of proven kala-azar has been pre- 
sented. In addition to the classical features 
of the disease, retinal lesions were noted. 
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the patient markedly improved, and the ret- 
inal picture returned to normal. 


1601 Spring Garden Street (30). 


Many superficial retinal hemorrhages and 
three cytoid bodies were present. On stil- 
bamidine therapy the general condition of 
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HYPNOSIS AS AN ANESTHETIC 
IN OPHTHALMOLOGY* 


Ornon R. Gémez Ruiz, M.D., 
ANTONIO FERNANDEZ, M.D. 
Havana, Cuba 


Hypnosis was used as an anesthetic in the 
following case. 


CASE REPORT 


Mr. R. R., white, aged 36 years, had an in- 
tumescent cataract, his vision being 20/500 in 
both eyes. All preoperative tests were favorable as 
well as the local condition of the eyes (light pro- 
jection, motor reflexes, intraocular pressure, and 
so forth). 

On January 24, 1959, the left eye was operated. 
Upon the application of one-percent pantocaine and 
retrobulbar injection of two-percent Novocaine, 
the patient showed an alarming degree of dyspnea, 
profuse lipothymia, with a blood pressure of 70/60 
mm. Hg. The operation was interrupted and emerg- 
ency treatment applied. After investigation, it was 
concluded that the patient was sensitive to all local 
anesthetics. In view of this we decided to use general 
anesthesia. 

On February 10th, surgery was again attempted. 
The patient was a tall, heavy man with a short 
and thick neck and serious technical difficulties 
arose when the anesthetist tried to insert the tube 
in the trachea. Three attempts failed. During the 
second and third attempts, the patient became 
cyanotic, with marked respiratory difficulty. Since 
a fatal outcome or the possibility of central nervous 
system damage from anoxia was feared, we de- 
cided not to proceed with surgery this time either. 

Acknowledging the impossibility of desensitizing 
for anesthetics, we decided to operate with the 
patient under deep hypnosis. 

On May 19th, the first preoperative hypnotic 
session was started and continued at four-day in- 
tervals for three sessions. A deep trance was ob- 
tained, with anesthesia at superficial and deep 
levels. 


*From the League Against Blindness Hospital 
and Covadonga Hospital. 


On June 10th, the patient was admitted to the 
hospital. The following day he was put under hyp- 
nosis in the operating room without any preopera- 
tive sedation (drugs). Five minutes later surgery 
was started. 

The operation was conducted in the ordinary 
manner (corneal incision, scissors, iridectomy, 
eight sutures). The patient appeared completely 
relaxed and in good general condition, showing a 
complete loss of sensibility but preserving the 
oculomotor reflexes. At the end of the operation, 
when he was awakened, he showed no signs of pain 
or discomfort (due to the posthypnotic sugges- 
tions). The patient was under hypnosis for a total 
of 25 minutes. 

On June 20th, 10 days after the operation, vision 
was 20/40 with a +10D. sph. On July 26th, vision 
was 20/20, J1. 

L No. 452, Vedado. 


We wish to thank Dr. Tomas R. Yanes, Di- 
rector of the League Against Blindness Hospital 
for his encouragement. 


GLAUCOMATOCYCLITIC CRISES 


Derek G. Stimpson, F.R.C.S. 
(Eng. and Edin.) 
Vancouver, British Columbia 


REVIEW 


Glaucomatocyclitic crises were first 
named and described as a clinical entity by 
Posner and Schlossman in 1948. Earlier 
literature contains vague or incomplete de- 
scriptions of conditions which might have 
been glaucomatocyclitic crises.7>*> The con- 
dition soon attracted attention and recogni- 
tion. Papers by several American authors*® 
have appeared and cases have been reported 
from other countries.*-"* The incidence is 
difficult to determine because more cases 
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will be recognized when the characteristics 
of the condition become more widely known. 


ETIOLOGY 


Posner and Schlossman*® are noncommit- 
tal about the etiology. Grant*® showed re- 
duced aqueous flow during attacks in three 
cases but in remissions greater or normal 
flow. No structural changes can be detected 
between attacks. Allergy is suggested as a 
causative factor by Theodore® and Korn- 
zweig’ wonders if it could be angioneurotic 
edema of the eye. Burton’’ reports associa- 
tion with the common cold, while Rud" re- 
ports mild tonsillitis associated with several 
of the attacks in one case. 

In the case here reported nervous tension 
may be an etiologic factor. Of the six at- 
tacks in this case, four occurred when the 
patient was working under tension as a 
salesman by day and a band player at night. 
One attack followed one and one-half hours 
after a car accident, and one attack when 
worrying about a change of job. 

Posner and Schlossman"™~** give an excel- 
lent description which is here summarized: 


Classification of glaucoma associated with cyclitis: 

1. Iridocyclitis occurring in a person with primary 
glaucoma—very rare. 

2. Mild iridocyclitis with hypertension early: (a) 
recurrent glaucomatocyclitis crises; (b) iridocyclitis 
without posterior synechia (or old synechia) asso- 
ciated with early appearance of hypertension. 

3. True secondary glaucoma resulting from iri- 
docyclitis: (a) early, active iridocyclitis with plas- 
moid aqueous, new posterior synechia, and so forth; 
(b) late, associated with structural changes in the 
filtration channels or with long-standing uveitis. 


Criteria of glaucomatocyclitic crises: 

1. It is always unilateral and in the same eye. 

2. The tension is higher than the mild symptoms 
or degree of cyclitis would suggest: (a) the tension 
is usually about 40 mm. Hg but may be 70 mm. Hg 
or more; (b) the eye is white; (c) the vision is 
normal or only slightly blurred (if the tension 
higher). It is rarely less than 20/40; (d) pain is 
absent or insignificant. 

3. The pupil is wider during attacks, anisocoria 
may persist between attacks. 

4. The cyclitis is mild. Keratic precipitates are not 
numerous and may be concealed by corneal edema 
(use Pontocaine then glycerine drops to clear the 
cornea). The keratic precipitates are small, round, 


flat and not pigmented. They fade in one to four 
weeks. Only a trace of flare is seen and posterior 
synechia never occur. 

5. The filtration angle is open. 

6. The course of an attack is characteristic: (a) 
the tension becomes normal spontaneously in one to 
14 days; (b) keratic precipitates appear in one to 
three days and disappear in one to four weeks. 

7. The prognosis is good despite repeated attacks: 
(a) provocative tests are normal; (b) fields remain 
normal; (c) cupping of the disc does not develop; 
(d) attacks vary in frequency without apparent 
cause. 


TREATMENT 


Mild miotics (pilocarpine, 0.5 to 2.0 per- 
cent) and cortisone drops are advised during 
attacks. Repeated dilatation with an epineph- 
rine compound is desirable to give reas- 
surance that no synechia are forming. Dia- 
mox is helpful. Surgery, including paracen- 
tesis, is not desirable during attacks. The 
attacks are self-limiting and recovery is per- 
haps as rapid without treatment. Pain and 
congestion are more evident if treated with 
strong miotics. Between attacks no treat- 
ment is desirable. Pilocarpine will not pre- 
vent attacks nor will iridectomy or fistuliz- 
ing operations. 


DIFFERENTIAL DIAGNOSIS 


1. Acute narrow-angle glaucoma has a 
narrow angle, shallow anterior chamber, 
pain, congestion and severe drop in vision. 
Provacative tests are positive. 

2. Glaucoma secondary to iridocyclitis has 
posterior synechias, pigmented keratic pre- 
cipitates, more flare, small pupil, and so 
forth. 

3. Glaucomatocyclitic crises have unilat- 
eral (same eye each attack) dilated pupil, no 
synechias, fine keratic precipitates, only a 
slight blur of vision. Tension is high com- 
pared to mild symptoms. 


CASE REPORT 


Mr. R. M., aged 42 years, a salesman and dance 
band player has always had this condition in the 
left eye, never the right. During the course of two 
years he had three attacks of seeing halos and 
slight discomfort, always when he had been working 
very hard (day and night). The attacks responded 
fairly promptly to drops for glaucoma prescribed 
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by an ophthalmologist in another city. For the last 
three years he had been free of attacks—and not 
playing in dance bands very often. In December, 
1955, he had busy days selling and worked most 
evenings with dance bands. He also had a 30-mile 
drive in traffic to and from work. I first saw him 
December 13th, during an attack. 

Examination showed: O.S., mild injection, ten- 
sion 46 mm. Hg, corneal edema, deep anterior 
chamber. In spite of glycerine being employed no 
keratic precipitates were seen. Pilocarpine (four 
percent) was given. The tension fluctuated be- 
tween 31 and 24 mm. Hg for 10 days and a few 
fine keratic precipitates were seen. Suddenly the 
tension fell to 12 to 14 mm. Hg with disappear- 
ance of symptoms and the few fine keratic precipi- 
tates. The fields were normal. The tension did 
not rise when pilocarpine was stopped and a dark- 
room test was negative. Pilocarpine (two percent) 
night and morning was prescribed. 

On February 15, 1957, there was a recurrence 
of halos in spite of using pilocarpine. This attack 
followed one and one-half hours after a car ac- 
cident. He had used pilocarpine drops several 
times before I saw him. O.S. showed mild in- 
jection, no corneal edema, no keratic precipitates, 


and a tension of 25 mm. Hg. A few fine keratic 
precipitates were seen two days later. The attack 
was completely over in a week. No posterior 
synechias formed. Following this attack the pa- 
tient has used no drops and the tension has re- 
mained between 14 and 18 mm. Hg. He presented 
with another attack on May 23, 1958, seeing halos 
in O.S. There were three fine keratic precipitates ; 
tension 37 mm. Hg. He admitted worrying about 
a possible change of job. On May 26th, tension 
was: O.S., 3 mm. Hg, no keratic precipitates; 
May 30th, O.S., tension 15 mm. Hg. No attacks 
have occurred since then. 


SUMMARY 


Glaucomatocyclitic crises are briefly re- 
viewed, classified, and described by Posner 
and Schlossman’s criteria. The treatment 
and differential diagnosis are summarized. 
A case is presented which suggests that ner- 
vous tension may be an etiologic factor. 

622 Medical-Dental Building (1). 
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VITAMIN-A INTOXICATION 


Cuarites A. Turtz, M.D. 
AND 
ARNoLD I. Turtz, M.D 
New York 


The use of vitamin A in the treatment of 
acne has long been established. An occa- 


sional case of intoxication has been re- 
ported in the literature.* 


CASE REPORT 


A 17-year-old boy consulted us in January, 1958, 
and gave a history of headaches, blurred vision, and 


* Oliver, T. K., Jr. and Havener, W. H.: Eye 


manifestations of chronic vitamin-A intoxication. 
A.M.A. Arch. Ophth. 60:19-22 (July) 1958. 
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occasional attacks of diplopia. This was accom- 
panied by general malaise and pains in the joints. 
The eye symptoms had been present one week prior 
to his visit. He was tall, and thin and appeared dis- 
traught. His visual acuity was 20/50, R.E.; 25/30, 
L.E. Lids were negative and hemic content was good. 
There was no muscle imbalance. Slitlamp micros- 
copy revealed no pathologic condition in the cornea 
or lenses. Examination of the fundi revealed small 
discrete superficial hemorrhages throughout the 
retina of both eyes but more marked in the right. 
The appearance of the vascular tree was normal. 
There was early edema of the left disc. 

On further questioning we were told he had been 
taking 200,000 units of vitamin A daily for 18 months 
for acne. 

Vitamin A was discontinued. Symptoms gradually 
disappeared and within 10 days vision returned to 
20/25 in each eye, the edema of the left disc sub- 
sided, and only an occasional discrete hemorrhage 
toward the periphery remained. 


CoMMENT 


In addition to the symptoms and clinical 
signs in our case, vitamin-A intoxication 
can produce exophthalmos, increased in- 
tracranial pressure with chocked discs, loss 
of hair, enlarged spleen and liver, skin rash 
with desquamation and cutaneous pigmenta- 
tion. 


525 Park Avenue. 


CROSS-ACTION 
NEEDLE HOLDER* 


Ropert E. Bartiett, M.D. 
_ Los Angeles, California 


The cross-action lens capsule forceps has 
become the instrument of choice in its line. 
It requires only a light grasp by the operator 
during the delicate maneuver of delivering 
the lens, and the jaws of the instrument can 
easily be opened without shifting the posi- 
tion of the fingers. The same reasons 
prompted me to design a cross-action needle 
holder. 

The cross-action needle holder has be- 


* From the Department of Ophthalmology, Wads- 
worth Hospital, Veterans Administration Center, 
and the Department of Ophthalmology, University 
of California Medical Center at Los Angeles. This 
instrument is available at Storz Instrument Com- 
pany, Saint Louis, Missouri. 


Fig. | (Bartlett). Design of cross-action 
needle holder. 


come practical only since the advent of the 
newer type sharper ophthalmic needles. Too 
great a spring action would be required to 
grasp a dull needle firmly and push it 
through the cornea. This in turn would re- 
quire too much force by the operator to open 
the jaws to release the needle. 

The strength of the spring of the present 
instrument is delicately balanced to hold the 
needle without rotation or sliding during 
corneal or scleral surgery. Yet it is not so 
strong that the needle cannot be released 
without undue effort. Figures 1 and 2 show 
its general design. It is slightly larger than 
the Paton and slightly smaller than the Cas- 
troviejo needle holder, measuring 12.5 cm. 
in length. Its design permits it to be held in 


Fig. 2 (Bartlett). This view illustrates a way of 
holding the instrument which is particularly con- 
venient in certain circumstances. 
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two ways (figs. 1 and 2). The method illus- 
trated in Figure 2 is particularly applicable 
in certain circumstances. When inserting 
scleral sutures posterior to the limbus, the 
instrument is held like a pencil which directs 
the jaws conveniently downward. This al- 
lows the surgeon to direct the instrument 
posteriorly without bending the wrist into 
an awkward position. 


1001 Gayley Avenue. 


RECESSION FORCEPS* 


DuPont Guerry, III, M.D. 
Richmond, Virginia 

For the past several years I have used a 
recession forceps of somewhat unique de- 
sign. The forceps has a grip for both the 
middle and index finger and a push button 
for thumb action. The jaws, in crenelated 
form, have four notches on each side to 
facilitate the placing of sutures. There are 
five projections from the under side of the 
upper jaw that fit into corresponding female 
openings in the upper part of the lower jaw, 
thereby insuring a firm grasp of the muscle 
tendon. An expanding spring closes the 
jaws and if one desires absolute security, 
they may be locked in any position by means 
of a knurled set screw. When the set screw 
is in the unlocked position, the jaws are 
easily opened by pressure on the thumb 
button. 

I have found that this instrument has 


* From the Department of Ophthalmology, Medi- 
cal College of Virginia. The instrument is made by 
the Matalene Surgical Instrument Company, Inc., 
successors to E. B. Meyrowitz. 
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Fig. 1 (Guerry). Recession forceps with open jaws. 


Fig. 2 (Guerry). Magnified view of jaws, showing 
notches for placing sutures. 


greatly facilitated horizontal recession sur- 
gery, both as to ease and speed of applica- 
tion and removal. The instrument is easily 
dismantled for cleaning and holds up ex- 
traordinarily well in service. The original 
forceps, now over three years old, is still 
in service. The forceps come in two sizes, 
one for adults and one for children, the 
only difference being that the blade in the 
children’s forceps is two mm. shorter than 
that in the adult instrument. 


LENS-IRIS FORCEPS* 


FOR CATARACT EXTRACTION 


A. Benepict Rizzutr, M.D. 
Brooklyn, New York 


With the advent of alpha chymotrypsin, 
lens removal can now be accomplished with 
greater facility. The enzymatic zonulolysis , 
that results has altered certain standard 
techniques of cataract extraction that were 
routinely employed by a large number of 
ophthalmic surgeons. This is particularly 
true of the tumbling technique. 

Alpha chymotrypsin may very well tend 
to increase the popularity of the sliding 
technique from above because it provides 
greater visibility. It may also make more 
popular round pupil cataract extraction. 

The surgical procedure can be further 
simplified with the use of proper iris retrac- 
tion. To accomplish this, I previously sug- 
gested and describedt a lens forceps with a 


* From the Brooklyn Eye and Ear Hospital. 

t Rizzuti, A. B.: A lens forceps with iris re- 
tractor: For round pupil cataract operation. Am. 
J. Ophth. 45:277 (Feb.) 1958. 
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we. 


Fig. 1 (Rizzuti). Lens-iris forceps for cataract 
extraction. 


retractor lip which has since been modified 
and simplified* (figs. 1 and 2). 

A Verhoeff lens forceps is now used in 
which one small circular fenestrated blade 
remains unchanged. Its opposite blade is 
solid, to which a short protruding slightly 
concave ledge has been molded to its most 
distal end. The ledge or lip can be gently 
slipped under the iris body through the 
pupillary area to effect proper iris retraction 
and facilitate the grasping of the superior 
lens pole when the two blades are approxi- 
mated. Slight limbal pressure below is de- 
sirable to tilt the upper pole of the lens for- 
ward. 


intracapsular extractions by the “sliding tech- 
nique” from above particularly in cases 
where the pupil has contracted as a result 
of excessive lavage of the anterior chamber 
or other causes. 


160 Henry Street (2). 


A MODIFIED KERATOME* 


Wa L. Bayarp, M.D. 
Park Ridge, Illinois 


The keratome has undergone slight modi- 
fication since its inception. In my hands it 
presented several limitations in initiating the 
section of the cornea in a cataract operation : 
(1) poor visibility of the wound site and pre- 
placed corneoscleral sutures; (2) lack of 
visibility and lack of ease in depressing the 
heel of the keratome after the initial pene- 
tration into the anterior chamber. 

The modification presented here (fig. 1), 
in my hands at least, does away with the 
preceding objections. It offers a _ perfect 


Fig. 2 (Rizzuti). Showing shelf for iris retraction. 


The ledge measures 1.25 mm. in height 
and hence is shallow enough so as not to 
stretch the iris unduly. The drawn-up iris 
slips off with comparative ease when an 
attempt is made to grasp the lens at its su- 
perior pole. 

This improved model has been a_ wel- 
comed adjunct in performing round-pupil 


+ This instrument may be obtained from the Storz 
Instrument Company, 4570 Audubon Avenue, Saint 
Louis 10, Missouri. 


Fig. 1 (Bayard). A modified keratome. 


view of the wound site and sutures, and by 
merely rotating the handle in the fingers, the 
heel is depressed and the blade enters fur- 
ther into the chamber. 

The modified keratome may be used for 
either right or left eyes because the angle of 
handle allows one to “go over the nose” in 
left eyes. A left-handed model is available 
for surgeons who use the keratome in the 
left hand. 


* From the Illinois Eye and Ear Infirmary of the 
University of Illinois College of Medicine. The 
instrument is available at V. Mueller and Company. 
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OPHTHALMIC RESEARCH 


Epitep py FrRanK W. Newe M.D. 
950 East 59th Street, Chicago 37, Illinois 


Abstracts of papers presented at the meeting of the Midwest Section of the Association for Research in 
Ophthalmology, Inc., Indianapolis, Indiana, April 23 and 24, 1960. 
T. F. Scuragcer, M.D., Indianapolis, Indiana 
Section Secretary 


Glaucoma family study. Allan E. Kolker, M.D., 
F. Dale Roth, M.D., Bernard Becker, M.D., De- 
partment of Ophthalmology and the Oscar John- 
son Institute, Washington University School of 
Medicine, Saint Louis, Missouri. 

A group of 110 close relatives of patients with 
chronic simple glaucoma were given complete eye 
examinations. The results of test procedures in 
this group were compared with the results of 
similar procedures in the normal population. The 
prevalence of an intraocular pressure of 30 mm. 
Hg or higher was 5.5 percent for the entire study 
group and 9.7 percent for the relatives 40 years 
of age and older. An elevated intraocular pressure 
after water to over 24 mm. Hg (that is, higher 
than three standard deviations from the normal 
mean), was found in 9.1 percent of the total group 
and in 16.1 percent of the group 40 years of age 
and older. Of the study population 16.4 percent 
had facilities of outflow which were less than 0.13 
(more than three standard deviations from the 
normal mean). This degree of impairment oc- 
curred in 22.5 percent over the age of 40 years. 

The average values for the entire group for 
pressure and outflow facility were significantly 
different from those for the normal population, 
with the intraocular pressure being higher and the 
facility of outflow lower. Forty percent of the 
family population studied had Po/C ratios of 100 
or more. 


Histologic and clinical studies of the glaucoma 
secondary to retained intraocular iron foreign 
body. Tsuyoshi Yamashita, M.D., Bernard 
Becker, M.D., and Glen Johnston, M.D., Depart- 
ment of Ophthalmology, Washington University 
School of Medicine, Saint Louis, Missouri. 


The relation of iron toxicity to chronic open- 
angle glaucoma was studied. Six out of 15 human 
eyes enucleated with retained intraocular iron 
foreign bodies were found to have open-angle 
glaucoma. Deposition of iron in the filtration 
angle and degeneration and endothelial prolifer- 
ation of the trabeculae were demonstrated his- 
tologically in these eyes. 

Saccharated iron oxide was found to stain inter- 
trabecular acid mucopolysaccharide in both living 
animal and enucleated human eyes. Acute glau- 
coma was produced in rabbits with anterior cham- 
ber injection of saccharated iron oxide and histo- 
logical changes similar to those in the clinical 
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eyes were present one month to two years later. 

It is felt that iron may effect the intertrabecular 
acid mucopolysaccharide and endothelial cells in 
such a manner as to produce a form of chronic 
open-angle glaucoma. 


The localization of Diamox-S-35 in the rabbit eye, 
Seymour B. Goren, M.D., and Frank W. Newell, 
M.D., Department of Surgery (Ophthalmology), 
The University of Chicago. 

The localization and metabolism of Diamox in 
the rabbit eye have been studied by means of S-35 
incorporated acetazolamide and autoradiographic 
and chromatographic techniques. Male albino rab- 
bits were given a single dose of one millicurie per 
kilogram of body weight of Diamox-S-35 into the 
marginal vein of the ear. The specific activity of 
the compound was 82 mc. per mg. Two hours later, 
20 mg. of heparin was administered intravenously 
and the animal was anesthetized with pentobarbi- 
tal sodium. The chest was then opened, the aorta 
cannulated through the left ventricle, and the rab- 
bit perfused with 2,000 cc. of human plasma con- 
taining 0.375 mg. per cc. of nonradioactive Di- 
amox. With this technique, the eyes were perfused 
until free of blood. The eyes were processed with 
a freeze-dry technique and autoradiographs were 
made. 

The ciliary processes, iris, and inner layers of 
the retina were found to have the highest concen- 
trations of Diamox. The next greatest concentra- 
tions on the autoradiograms were the corneal 
endothelium and Descemet’s membrane. The sclera 
contained moderate amounts of Diamox, less than 
the above-mentioned heavily impregnated tissues, 
but more than the corneal stroma and epithelium. 
Very little Diamox was found in the lens and only 
with overexposure of the plates could an auto- 
radiographic image of the lens be seen. More Di- 
amox concentrated on the anterior surface of the 
lens than on the posterior surface with the tran- 
sition from darker to lighter areas taking place 
in the vicinity of the equator. Minimal quantities 
of Diamox were seen in the choroid. The level 
here was difficult to determine because of the 
marked shrinkage of the posterior uveal tract 
during freezing and dehydration. 

Chromatograms of the extracts from the whole 
homogenized eye revealed no difference from the 
pure control Diamox S-35; that is, all had only 
one band of the same magnitude, whether or not 
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the eye had been perfused. Therefore, it may be 
assumed that Diamox in the eye is in an unaltered 
state. 

It is felt that the localization of Diamox in the 
rabbit eye is partially dependent upon a prefer- 
ential uptake of specific tissues with a superim- 
posed Diamox-binding capacity of those tissues. 


Experimental tonography: The effect of anti- 
cholinesterases. Marguerite A. Constant, Ph.D., 
and Bernard Becker, M.D., Washington Uni- 
versity Medical School, Saint Louis, Missouri. 


DFP has been shown by others (and confirmed 
in the present studies) to cause severe miosis and 
a rise in intraocular pressure in the rabbit. A 
newer, water-soluble, potent anticholinesterase 
(echothiophate) has similarly been observed in the 
present studies to cause severe miosis and a 
marked rise in intraocular pressure in this species. 
An approximately maximal effect is caused by one 
drop of 0.1 percent topically. A higher concentra- 
tion (0.25 percent) increased slightly the respon- 
siveness of the animals. A lower concentration 
(0.05 percent) was equally effective in some but 
the number of maximally responding animals was 
decreased. Demecarium bromide (BC-48), 0.25 
percent or 1.0 percent, caused equally severe mi- 
osis but inconsistent and insignificant intraocular 
pressure change. 

The pressure effect of echothiophate was inhib- 
ited for several days following its administration 
or that of demecarium bromide. It was generally 
prevented by topical pretreatment with vaso- 
pressin and reversed by posttreatment with aceta- 
zolamide or vasopressin. The pressure rise did not 
occur in eyes with patent iridectomies. Using this 
test system, a newer antidote for “irreversible 
anticholinesterases,” 1,l'-trimethylenebis (4-for- 
mylpyridinium bromide) dioxime (TMB-4), ap- 
peared to be more effective than pyridine-2-al- 
doxime methiodide (2-PAM). TMB-4 acted more 
rapidly at lower dose levels and appeared to be 
more stable in solution. 


Ocular effects of the oxygen analogue of Co-Ral. 
Maurice Kadin, M.D., The University of Chi- 
cago. 

The oxygen analogue of Co-Ral (Bayer), (di- 
ethyl-0-3-chlor-4-methyl-7-coumarinyl phosphoro- 
thionate), a commercial insecticide, is a potent 
miotic and anticholinesterase agent. It inhibits 
brain cholinesterase and thus probably penetrates 
the blood-brain barrier. It is only slightly water 
soluble but is soluble in peanut oil. 

The oxygen analogue was instilled into the right 
eye of albino rabbits and dogs in 0.25 percent con- 
centration in peanut oil three times a day for 
periods up to one month. It was used in the treat- 
ment of human glaucoma for periods up to one 
year. 

Manometric and colorimetric studies of cholin- 
esterase activity indicated no activity in primary 
aqueous humor or normal rabbits or following 


treatment with Co-Ral or the oxygen analogue. 

Following ocular instillation of the oxygen ana- 
logue inhibition of cholinesterase activity was 
found in all tissues studied. The following percent 
of normal cholinesterase was found: iris, ciliary 
body, 15 percent; retina, 50 percent; brain (cortex 
plus white matter), 25 percent; salivary gland, 
55 percent; ileum, 36 percent; blood serum, 51 
percent; erythrocytes, 53 percent. Protein in- 
creased in the aqueous humor to maximum levels 
of 750 mg. percent. 

Studies of blood serum in the dog showed in- 
hibition to 40 percent of normal activity after 28 
days treatment. In the rabbit there was complete 
inhibition of pseudocholinesterase. In humans 
treated up to one year with coralox, complete in- 
hibition of the pseudocholinesterase of serum was 
found. There was no inhibition in erythrocyte cho- 
linesterase in man. 

Study of the distribution of oil emulsions of 
phenol red and fluorescein following instillation 
into the rabbit eye indicated easy passage of the 
emulsion to the lungs through the lacrimal sys- 
tem. Systemic effects arose presumably from pul- 
monary absorption of the anticholinesterase. 


Observations on effects of cholinergic and adren- 
ergic drugs on the zonule and ligament of 
Wiegert in rabbit eyes. Maurice Kadin, M.D., 
The University of Chicago. 


In albino rabbits treated with coralox, the zon- 
ules of the lens ruptured readily, so that the lens 
delivered easily. Albino rabbits (2.0-3.0 kg.) an- 
esthetized with intravenous Nembutal were used. 
The following drugs were studied: coralox 0.25 
percent, carbaminoylcholine 1.5 percent, phospho- 
line iodide 0.25 percent, diisopropyl fluorophos- 
phate 0.1 percent, demecarium bromide 0.25 per- 
cent, and 1 : 1000 epinephrine. 

The lens was grasped with a Bell erisophake. 
When compounds were instilled locally a cataract 
extraction was simulated. In other studies the 
cornea was removed, meridional sections made in 
the iris sphincter, and the erisophake attached by 
a Hoffman screw compressor to a pulley system 
connected to a pan having an effective weight of 
24 gm. 

The zonule of normal rabbit eyes sustained the 
pull of this weight for periods up to two and one- 
half hours, with a minimum period of over one 
hour. The ligament of Wieger was found to re- 
main firmly attached and intact. 

Following instillation of phospholine two times 
a day and coralox as eye drops three times a day 
for 14 days, it was possible to remove the lens 
without vitreous in seven of eight experiments. 
Demecarium did not produce this effect after 21 
days instillation. Instillation of aqueous soluble 
compounds into the anterior chamber did not de- 
crease the time period for zonule rupture. 

Injection of 0.1 ml. of water soluble compounds 
into the anterior chamber or vitreous humor 
caused marked congestion of iris and marked 
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miosis. The weighted pulley erisophake caused re- 
moval of the lens in one to five minutes. Epineph- 
rine dilated the pupil and produced the same effect 
in seven to 10 minutes but failed in two of six eyes. 
The mechanism of action is now known. 


A study of vitamin A: Deficiency in the cat with 
special reference to the central nervous system 
and the eye. R. S. Kirkegaard, M.D., Depart- 
ment of Ophthalmology, University of Iowa, 
lowa City. 

Since the retina rests in the initial position of 
direction in the complex chain of neural excitation 
that ends in the sensation of vision, the retinal 
nervous excitation reflected by the electroretino- 
gram projects certain of its qualities to the re- 
mainder of the neuro-optic pathways. By com- 
paring the “input” at the retinal level with the 
“output” response within the brain, it is felt that 
a better understanding of the relationship will be 
obtained with and without sufficient vitamin A. 

The following program has been established to 
evaluate the effect of vitamin-A deficiency in cats. 
It is thought that early functional changes can be 
detected by utilizing electroretinography and by 
electrodes permanently implanted in the. brain. 
Later changes in cells and fibers will be evaluated 
histologically, including the Marchi stain to dem- 
onstrate degenerating myelin. The tissues to be 
evaluated are the eye, brain (brain stem espe- 
cially), certain cranial nerves, and liver. In ad- 
dition, liver and blood samples will be assayed for 
vitamin A and beta-carotene levels at several 
stages during the depletion. 

The intracranial electrodes are placed stereo- 
taxically in the optic chiasm, lateral geniculate 
body, superior colliculus and occipital cortex. 
These are held firmly in place with dental acrylic 
which is anchored to bone. The stimuli consists 
of stroboscopic flashes and microvolt electric dis- 
charges via the electrode in the optic chiasm. 

The evoked responses are carried to the pream- 
plifier system and then to a dual beam cathode ray 
oscilloscope, at which point they are recorded with 
either a polaroid camera or a Grass movie camera. 
To reduce movement artefacts and to standardize 
the recording conditions, the animal receives Bul- 
bocapnine and is suspended in a light-proof cage 
at a specific distance from the light source. 

Both pupils are dilated maximally with Neo- 
synephrine and the lids held apart with retractors. 
The intracranial electrodes are attached to a 
multilead transitor jack which runs to a selector 
panel before entering the preamplifiers. Thus, the 
ERG and any one of the other responses can be 
recorded simultaneously. 

Five cats have been maintained on the diet for 
three months to date and have been subjected to 
many recording periods as described above. Each 
has had one liver sample and two blood samples 
assayed for vitamin A and beta-carotene. Prelimi- 
nary impressions indicate that the technique de- 
scribed above it a satisfactory one for evaluating 


the neuro-ophthalmic effects of vitamin-A defi- 
ciency in the cat. 


Clinical and experimental aspects of retinitis pro- 
liferans. Tsuyoshi Yamashita, M.D., and Paul 
A. Cibis, M.D., Department of Ophthalmolgy, 
Washington University, Saint Louis, Missouri. 


Ophthalmoscopic and histopathologic manifes- 
tations of retinitis proliferans have been observed 
in 10 out of 17 rabbit eyes subjected to intravitreal 
injections of 0.1 cc. of autogenous blood, and in 
14 out of 23 rabbit eyes treated with intravitreal 
injections of 0.1 cc. of a solution of saccharated 
iron oxide (0.2 mg. elementary iron). The various 
forms of fibrous and/or fibrovascular tissue pro- 
liferation developed in periods of two weeks to 
two years in each group. They originated either 
from prepapillary mesenchymal tissue of Kuhnt or 
from preretinal or perivascular fibroblastic ele- 
ments. In each instance they were independent 
from the more or less distinct fibrous ingrowth 
occurring at the site of injection. The opposite 
eyes of the animals served as controls. They were 
subjected to intravitreal injections of equal 
amounts of physiologic saline solutions at/or 
somewhat anterior to the equator. The fibrous re- 
actions in the control cases were less marked and 
limited to the site of injection. 

The clinical aspects of this study concerned the 
description and demonstration of proliferative 
retinal changes in enucleated human eyes with 
(1) iron foreign bodies retained in the eye over a 
period of nine months and more, or with (2) dia- 
betic retinopathy. In the former group, eight out 
of 15, and in the latter 11 out of 13 eyes revealed 
fibrovascular reactions associated with demon- 
strable cytoplasmic and/or extracellular siderosis 
or hemosiderosis. 

The mode of siderogenous fibroblastic excitation 
is unknown. Several possible hypothetical mecha- 
nisms are discussed. 


Photic driving in amblyopia ex anopsia. James E. 
Miller, M.D., Laverne C. Johnson, Ph.D., George 
A. Ulett, Ph.D., and Jack Hartstein, M.D., De- 
partments of Ophthalmology and Psychiatry, 
Washington University School of Medicine, 
Saint Louis, Missouri. 

Photic driving has been used as a technique to 
evaluate the response of the occipital cortex to 
light in 33 amblyopic and 16 nonamblyopic pa- 
tients. 

No difference was noted between the amblyopic 
eye and the nonaffected eye. The maximum driv- 
ing was obtained in the eight to 12 flashes per 
second (alpha) range in each eye. Reducing the 
illumination did not alter the monocular response. 

Binocular driving demonstrated an alteration 
between the amblyopic subjects and the control 
subjects. Patients with amblyopia had significantly 
less photic driving in the range of eight to 18 
flashes per second, and greater in the three to 
seven area. Nonamblyopic subjects responded 
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greatest in the eight to 13 flashes per second range 
with both eyes open. It was felt that the above 
findings are an indication of suppression that ex- 
ists only under a binocular situation. 

A blind clinical comparison of the routine 
EEG’s did not demonstrate any statistical differ- 
ence between the two groups. 


Permanent fractionation of the electroretinogram 

in glutamate poisoning. Albert M. Potts, M.D., 
_ Robert W. Modrell, M.S., and Cecil Kingsbury, 

The University of Chicago Eye Research Labo- 

ratory, and Laboratory for Research in Ophthal- 

mology, Western Reserve University, Cleveland, 

Ohio. 

Following the work of Lucas and Newhouse, we 
were able to prepare mice whose retinas consisted 
essentially of receptor cells by the use of sodium- 
L-glutamate injections immediately after birth. 
These animals showed what appeared to be his- 
tologically an intact set of receptor cells and all 
other retinal cells confined to a double layer of 
nuclei. Animals with this type of histological find- 
ing showed an electroretinogram consisting of an 
a-wave only. Wherever inadequate dosage of 
glutamate allowed a complete electroretinogram 
to be manifest, histology showed a definable layer 
of bipolar cells. Thus, there is a direct connection 
between b-wave and the presence of bipolar cells 
and it seems a good first assumption to attribute 
the origin of the b-wave to this particular cell 
group. 

In reviewing the problem of how sodium-L- 
glutamate, a normal body constituent, can have 
such a specific toxic function, the high levels of 
glutamine synthetase and glutaminase in the de- 
veloping eye were taken into consideration. It 
seemed likely that the effect was best explained 
on the basis of repression of enzyme formation in 
a growing animal by a feedback mechanism, acti- 
vated by one of the reaction products. 

Investigation is continuing both on the electro- 
physiology and the biochemistry of this phenome- 
non. 


Effect of two hallucinogens on retinal function in 
man. Alex E. Krill, M.D., Anna Wieland, and 
Adrian M. Ostfeld, M.D., College of Medicine 
(Chicago). Departments of Ophthalmology and 
Preventative Medicine, University of Illinois, 
Chicago. 

D-lysergic acid diethylamide (LSD-25) and n- 
ethyl-3-piperdy!l benzilate hydrochloride (JB 318) 
induce visual hallucinations in man. However, it 
has never been demonstrated where these drugs 
act to induce this phenomenon. This study was 
undertaken to evaluate the effects of these drugs 
on retinal function in man and to relate possible 
retinal effects to hallucinations. Nineteen medical 
students with normal eyes participated in 40 ex- 
periments. Retinal function was tested with: (1) 
dark adaptation by means of the Goldmann-Week- 
ers adaptometer, (2) the ERG by means of Burian- 
Allen contact lens electrodes, the Grass encephelo- 


graph, and photic stimulator, and (3) color vision 
by Hardy-Rand-Rittler plates. Testing was done 
with the pupils dilated and with a standard pre- 
adaptation of 2,400 lux. A range of doses of both 
drugs was employed. To determine if retinal ef- 
fects were dose dependent, five subjects were given 
low nonhallucinogenic doses of both drugs as 
well as larger hallucinogenic doses. As an addi- 
tional control, analogs of both drugs were also 
used. Significant changes in retinal function oc- 
curred only in those subjects that hallucinated. 
These changes consisted of (1) an elevation of the 
entire rod curve during dark adaptation, (2) a de- 
lay in the rod-cone break, (3) an increase in the 
scotopic b-wave amplitude at all intensities, and 
(4) a frequent, though inconsistent, increase of 
the a-wave at all intensities. No effect on color 
vision was noted. The changes in the dark-adapta- 
tion curve were compatible with a mild impair- 
ment of rod function. The changes in the ERG 
components were postulated to relate to a toxic or 
hypoxic effect of the hallucinogen on the retina. 
No changes were noted in control studies or in 
postdrug studies of the analogs and low doses of 
the hallucinogen. These findings indicate that the 
hallucinogenic effect of psychotomimetic drugs are 
related to concomitant changes in retinal function. 


Subjective evaluation of ocular proprioception 
monitored with the use of electro-oculograms. 
Robert D. Reinecke, M.D., and Charles M. Poser, 
M.D., University of Kansas Medical Center, 
Kansas City, Kansas. 


The use of electro-oculograms makes possible 
the monitoring of eye movements in a completely 
darkened room. This principle was utilized to 
study the amount of knowledgable eye move- 
ments in a completely darkened, as compared to a 
well-illuminated room. The effect of topical an- 
esthetic on the conjunctiva and cornea was also 
studied under the conditions just mentioned. It 
was found that the only knowledgable eye move- 
ments which could be elicited were actually aware- 
nesses of retinal image changes (retinoception). 
The subjects had no knowledge of eye movements 
in a complete darkness. Voluntary eye movements 
in the dark were characterized by the patient 
signaling before his eyes moved by approximately 
4g of a second. No change in response was noted 
after instillation of topical anesthetic to the con- 
junctiva. Since the afferent impulses from extra- 
ocular muscles do not reach conscious levels, these 
impulses do not fit the present definition of “pro- 
prioception.” 


A technique for extraocular electromyography in 
chronic animals. James A. Stuart, M.D., Depart- 
ment of Ophthalmology, University of Iowa, 
Iowa City. 


This paper presents an investigative technique 
for obtaining repetitive electromyographic record- 
ings from the extraocular muscles of the cat. The 
procedure has the advantage that the animal is 
living, not narcotized, and not anesthetized and 


thus approaches a normal physiologic, in vivo 
preparation. Electromyograms for comparison 
may then be recorded from the same animal before 
and after introducing additional factors such as 
neurosurgical procedures or drugs. 

The electrodes consist of fine (38 gauge) enamel 
insulated, nichrome wires which are paired and 
inserted into the muscle belly and tendon respec- 
tively. The wires are looped through the muscle 
to provide permanent fixation. It has been found 
that the electrodes are still in position when the 
animal was killed as much as one and one-half 
months later. The surgical approach is through 
the frontal sinus with removal of the orbital roof. 
Outside the muscle the electrodes are presoldered 
to common, rubber insulated electrical wires 
which pass upward out of the orbit and then 
beneath the scalp to emerge through the skin in 
the posterior cervical region. The free ends of 
these wires may then be quickly and repeatedly 
connected to oscillograph leads, at any time fol- 
lowing the operative procedure, without further 
manipulation of the animal. Electromyograms re- 
corded with this technique have demonstrated the 
typical resting interference pattern and recruit- 
ment with eye movement. 


Thermodynamics of the intraocular and extraocu- 
lar muscles. Julia T. Apter, M.D., Departments 
of Ophthalmology and Physiology, Northwest- 
ern University, Chicago. 


Temperature changes alter the tension of smooth 
and striated unstimulated muscle. By in vitro 
study of cat and dog orbital muscles freshly pre- 
pared and protected from extremes of stretch and 
oxygen deprivation, the temperature-tension corre- 
lation was found to suggest an equilibrium be- 
tween two forms of a contractile substance. The 
correlation was a negative sigmoid curve which 
fit the form 


+ fmin 
1 + e BT 


where f is the force at absolute temperature T ; 
fmex is the highest force induced by temperature 
(at 5°C.) and fmis is the lowest force (at 40°C.). 
B is a function of the slope of data rectified by a 
log-reciprocal transform and of the temperature at 
which the log term is zero. A mecholyl stimulated 
iris sphincter responds to temperature according 
to this same equation; fm. not changing at all 
while fmex changes more than all other forces at 
intermediate temperatures. The muscle acts as 
though the contractile element is incapable of re- 
sponding to mecholy! at 40°C. We call this element 
Ag (relaxed). At lower temperatures some of Az 
has been altered to a form which can respond to 
mecholyl. This form we call Ac (contracted). 
Since thermal changes alone can convert Ax to Ac, 
reversibly, the contractile substance acts as though 
there is an equilibrium between these two forms. 
Since the force (f) at temperature (T) is a meas- 
ure of the amount of Ae and Ac persent, the 
equilibrium constant for the reaction can be ex- 


{=- 
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pressed entirely in measured forces. Therefore, « 
from the van’t Hoff equation the heat of reaction 
can be calculated. Also, from the Gibbs-Helmholtz 
equation the entropy changes can be calculated. 
These calculations indicate that the transforma- 
tion from relaxed to contracted form is an exo- 
thermic reaction consistent with active heat pro- 
duction measurements or muscle. What is more, 
the entropy change suggests that Ae is more dis- 
organized than Ae, a possibility consistent with 
X-ray diffraction and electron microscopic studies 
of the contractile proteins in muscle. 


Responses and distribution of muscle in the hu- 
man eye. Julia T. Apter, M.D., Departments of 
Ophthalmology and Physiology, Northwestern 
University, Chicago. 

The intraocular muscles of the human eye were 
investigated with a method which successfully 
plotted the distribution of muscle in the iris of 
cats and dogs. (Am. J. Ophth., 1959; Am. J. 
Physiol., 1960). With this method, each muscle 
(sphincter, “dilator,” and ciliary muscles) was iso- 
lated. In a suitable artificial medium the tensions 
developed in response to electric current, mecholyl, 
adrenalin and temperature changes were measured 
with a strain gauge suitable for these small mus- 
cles. The sphincter muscle relaxed to adrenalin 
but contracted to other stimuli, more strongly in 
the circumferential than in the radial direction. 
The ciliary muscles contracted equally to all 
stimuli and in both radial and circumferential 
directions. The “dilator pupillae” did not respond 
at all. Temperature changes produced in the 
sphincter and ciliary muscles the responses usu- 
ally found in smooth muscle while the “dilator” 
responded like rubber or elastic tissue. We must 
conclude that the structures in the eye which are 
histologically identifiable as smooth muscle also 
act like smooth muscle. On the other hand, the 
dilator behaves like an elastic polymer, not like 
muscle and also does not resemble muscle in ap- 
pearance. 

A study of the distribution of actual muscle in 
the eyes of cats, dogs, and humans reveals why the 
dilator was mistakenly called a muscle. The ex- 
perimenters who found radical contractility in cats 
and dogs were not aware that the ciliary muscles 
extend into the iris substance in these species. The 
radial fibers in these muscles, not in the spurious 
“dilator” were the source of the radial contractility 
they observed. 


Phagocytic elements in the eye. Johannes Rohen, 
M.D., Department of Ophthalmology, Washing- 
ton University, Saint Louis, Missouri. 
Experimental studies were carried out on phag- 

ocytosis in rabbit, dog and monkey eyes. Methods : 

Dextran, cellulose or pigment-solutions were in- 

jected into the anterior chamber or the vitreous. 

In short-term experiments the injected material 

was found chiefly in histiocytes, leukocytes and 

monocytes of the mesodermal tissue of the ciliary 
processes, iris and optic nerve. In long-term ex- 
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periments, extending over a period of several 
weeks, the injected substances were seen in the 
endothelial cells of the trabecular meshwork, the 
endothelium on the surface of the iris and by cells 
located between the zonule fibers. The findings in 
rabbit eyes differed from those in other species 
studied in so far as the injected material was 
phagocytosed chiefly by histiogenic elements of 
the optic nerve. 


The effect of endothelial curettement on corneal 
wound healing: Experimental study. James E. 
McDonald, M.D., Department of Ophthalmol- 
ogy, University of Illinois College of Medicine, 
Chicago. 

This work concerns itself with the effect of en- 
dothelial curettement on the course of corneal 
wound healing in the rabbit eye. We have at- 
tempted to determine these effects on each com- 
ponent of corneal wound healing, that is the effect 
on the stromal, fibrin, epithelial and fibroblastic 
phases. In Experiment I, 17 rabbits had a 5.0-mm. 
central penetrating corneal incision of a Saemisch 
type made on each eye. Immediately after the in- 
cision the endothelium of the right eyes was 
gently curetted through this central incision. Only 
the wound edges of the left eye were trauma- 
tized to correspond to the trauma incurred during 
curettement of the other eye. No sutures or medi- 
cations were used after the incision. 

Both eyes of seven rabbits were similarly in- 
cised but only the inferior portion of the right 
cornea and the superior portion of the left cor- 
nea were curetted. These were followed up to a 
period of one month by slitlamp examination, ex- 
ternal photographs and histologic sections. Counts 
of epithelial cells, eosinophiles and fibroblasts 
were made on four sections of each eye at one 
day, three days and four days postoperative. 

Conclusions : Endothelial curettement under the 
conditions of the experiment (1) causes marked 
stromal edema which does not cause abutment of 
the wound edges and may even cause their in- 
creased separation; (2) causes dense fibrinous ad- 
hesions of the iris and lens to the curetted cornea 
resulting in a flat chamber under the curettement, 
permanent anterior synechias, secondary glau- 
coma and seems to interfere with the solidarity 
of the fibrin plug; (3) causes epithelial edema but 
does not interfere with its migration over the 
wound; (4) does not retard and possibly increases 
fibréblastic activity in the wounded cornea. 


Influence of fixatives and autolysis on the struc- 
tures of the crystalline lens. Ralph G. Janes, 
Ph.D., and Richard D. Richards, M.D., Depart- 
ments of Anatomy and Ophthalmology, State 
University of lowa, lowa City. 

The histologic structure of the crystalline lenses 
of rats may be altered to a certain degree by the 
fixative used. Following enucleation of the eye 
small amounts of 10-percent formol, Carnoy’s or 
Davidson’s fluids were injected into the vitreous 
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chamber, and the eye was immersed in the same 
fixative for 24 hours. Davidson's fluid appeared to 
cause the fewest artifacts in the lenses. In the 
study of autolytic changes, lenses were fixed at 
0 hours up to 12 hours following death. The first 
postmortem alterations were seen at one-half 
hour, when small vacuoles were noted near the 
surface nuclei at the equator of the lens. At one 
hour there was some swelling of the lamellae and 
displacement of fibers in deeper areas of the cor- 
tex with a collection of homogeneous fluid. At 
three hours there were small vacuoles in some of 
the cortical fibers and displacement of nuclei was 
noted at the equator. The vacuoles increased in 
number and size by eight hours. By 12 hours the 
nuclei were showing degenerative changes and in 
many instances it was difficult to find any normal 
lens tissue. If glucose was given intraperitoneally 
in acute or chronic experiments before the ani- 
mals were killed, the autolysis seemed to be 
speeded up. Many of the autolytic changes de- 
scribed appear to be similar to the early lens 
changes noted in animals with diabetes. 


Comparative enzymology of lenticular peptidases. 
Renuka Banerjee, M.D., David Shoch, Ph.D., 
M.D., and E. Albert Zeller, M.D., Departments 
of Biochemistry and Ophthalmology, North- 
western University Medical School, Chicago. 
In previous papers (Am. J. Ophth., 44, II, 281, 

Federation Proc., 18, 358) an enzyme has been 
described which catalyzes the hydrolysis of L- 
phenylalanine ethyl ester (PAEE). In addition to 
PAEE beef lens homogenates a number of other 
L-amino acid esters, but not D-amino acid deriva- 
tives. The amides of L-leucine and L-phenylala- 
nine were more rapidly hydrolyzed than the cor- 
responding esters. Several cations such as Co”, 
Mn, Fe**, Ni**, Mg**, and Cd** activate the en- 
zyme and chelating agents such as EDTA inhibit 
it. Fe*** is without effect while the same cation in 
presence of ascorbic acid activated strongly. It 
seems possible that ascorbic acid which in the 
lens is present in large quantities and which is 
kept there in reduced form regulates the activity 
of this peptidase through its influence on the state 
of oxidation of cations. 

Similar studies were carried out with rabbit 
lens homogenates. The substrate pattern for this 
material is essentially the same. However, quanti- 
tative differences appeared, particularly for N- 
methylphenylalanine ethylester and for the two 
amides mentioned above. Furthermore, the rabbit 
lens enzyme seemed to be little influenced by ca- 
tions and EDTA. One exception was found in the 
hydrolysis of the two amides which were acti- 
vated by Co**. In the few experiments carried 
out with the enzyme present in normal human 
lenses it displayed properties similar to the rabbit 
peptidase. 

Rabbit and beef lens peptidases, therefore, are 
related, but not identical enzymes. They seem to 
belong to a group of closely related—homologous 


—enzymes. 


Electron microscopic study of early changes in- 
duced by fast neutron irradiation of rabbit lens 
and ciliary body. T. Tokunaga, M.D., E. F. 
Riley, Ph.D., and R. D. Richards, M.D., De- 
partment of Ophthalmology and Radiation Re- 
search Laboratory, State University of Iowa, 
Iowa City. 


It has been shown that histologic changes occur 
in an irradiated lens prior to the clinical observa- 
tion of cataractous change. In an attempt to clar- 
ify the mechanism of formation of radiation cat- 
aract and the difference between fast neutron in- 
jury and roentgen-ray injury to the lens, the 
epithelial cells and the young lens fibers of ir- 
radiated lens were investigated by means of elec- 
tron microscopy during this latent period of ex- 
perimental radiation cataract. 

Since some investigators believe that the pri- 
mary site of radiation injury is not the lens epi- 
thelium but the ciliary epithelium, the authors 
observed the ciliary body and compared these 
findings with those of the lens. 

Young albino rabbits weighing 650 to 1,300 gm. 
were used. Fast neutron radiation was generated 
by a 60-inch cyclotron (Argonne National Lab- 
oratory). Doses of about 400 rad on the right eye 
and 500 on the left eye were employed. Because 
these neutrons have been shown to be about four 
times as cataractogenic as 250 kvp X rays, these 
doses were cataractogenically equivalent to ex- 
posures of 1,600 and 2,000 rad of x-radiation. 

The rabbits were killed by injection of air into 
the vein of the ear 24 hours (three rabbits), 48 
hours (three rabbits), and four days (two rab- 
bits) after irradiation with fast neutrons. Ultra- 
thin sections of the lens and the ciliary body were 
made by standard methods and examined by 
means of the electron microscope. 

All rabbits were observed by means of the oph- 
thalmoscope and slitlamp every 24 hours. 

The results of this study were as follows: 

1. Many vacuoles occurred in some epithelial 
cells beginning 24 hours after irradiation. Some 
of these vacuoles appeared to be from mitochon- 
dria because the membrane of the vacuoles was 
triple layered and occasionally remains of cristae 
mitochondriales were seen. Other vacuoles ap- 
peared to be from endoplasmic reticulum since 
Palade’s granules were often seen on the surface. 
The source of some vacuoles was unknown. The 
largest vacuole was 10 wp x 10 p in size. In other 
epithelial cells, only a few mitochondria were 
moderately swollen and cristae mitochondriales 
of these were displaced or distorted. There was 
little change seen in Golgi apparatus. No signifi- 
cant difference between exposure to 400 rad and 
500 rad was seen. 

2. In the nuclei of the epithelium and the young 
lens fibers, aggregations of the nucleoli were seen 
beginning 48 hours after irradiation. Tortuous, 
tapelike aggregation of the nucleolus was seen in 
one young lens fiber of the equatorial cortex four 
days after irradiation. 

3. In the ciliary body, there were no changes 


OPHTHALMIC RESEARCH 


175 


seen which could be differentiated from an arti- 
fact. This simultaneous comparison of early ra- 
diation damage induced in the lens epithelium and 
the ciliary body during the latent period of radia- 
tion cataract suggests that the primary site of 
radiation injury is the lens. 

4. Congestion of the conjunctiva and iris, and 
inflammation of the uvea were practically non- 
existent in the fast neutron group, whereas these 
symptoms of injury were more severe in a group 
exposed to X rays. 

5. The changes in the lens epithelium after fast 
neutron irradiation were much more marked than 
after x-irradiation when studied by means of the 
electron microscope. 


Species variation of the lens epithelium to ioniz- 
ing radiation. P. J]. Leinfelder, M.D., and John 
Dickerson, M.D., Department of Ophthalmol- 
ogy, State University of lowa, lowa City. 


Previous experiments by Dr. Leinfelder have 
shown that ground squirrels do not develop cat- 
aracts after large doses of X rays. Doses used 
were up to 2,000 r whole body and after one year 
there is no evidence of cataract on ophthalmo- 
scopic examination. This led to our present study. 

Unanesthetized ground squirrels were placed in 
a holder with their body strapped down and their 
neck firmly collared. They were covered with a 
lead casette so that only their eyes showed. They 
were given 5,000 r of 250 kv—30 ma, X rays with 
0.25 mm. Cu and 1.0 mm. Al filtration. These 
animals were not hibernating. The eyes were ex- 
amined prior to exposure and periodically after 
exposure. About 20 percent of the eyes were lost 
from radiation keratitis. The animals were sacri- 
ficed at three days, seven days, 14 days, one 
month, two months, three months, four months, 
and six months. There are three animals to be 
killed at nine months, one year and 18 months. 
After death the eyes were placed immediately in 
Carnoy’s fixative for one to two hours and then 
the lens extracted. A whole mount was made of 
the lens epithelium and capsule and an occasional 
lens was sectioned. 

After three days no mitoses were seen. After 
seven days there were some cells with pyknotic 
nuclei and lighter colored cytoplasm and were 
obviously dying. After 14 days there were many 
more pyknotic cells which were all located in the 
equatorial area. After one month we saw the first 
definite changes of radiation with the formation 
of multinucleated cells at the equator and more 
pyknotic cells. The cells did not show the char- 
acteristic nuclear extrusions or micronuclei seen 
in the mouse and rabbit. There were no mitotic 
figures seen. 

At three months there were less pyknotic cells 
but now the epithelium had lost its regular ap- 
pearance where these dead cells had dropped out 
and others had begun to fill in the void. At four 
months we began to see multinucleated cells in 
the central epithelium occasionally and many of 
these abnormal cells at the equatorial area. The 
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epithelium was difficult to remove from the cortex 
because it had become more firmly attached at 
the equator. 

At six months we had the same picture, only 
more accentuated. For the first time there were 
mitotic figures and all of them appeared to have 
abnormal chromosomal patterns. It was at this 
time that we saw with the ophthalmoscope a mini- 
mal posterior polar punctate opacity which we 
considered due to irradiation. 

Cross sections of the lens up to two months 
were normal. We have no cross section for three 
and four months. The sections of the six month 
eye show abnormal nuclei at the equator and 
some early abnormal lens fibers. These abnormal 
fibers are located only in the outer most layers 
and they are not the swollen fibers seen in other 
animals. The changes are minimal. 

Five thousand r should be classified as a mas- 
sive insult to the lens and we expected to have 
much more marked effects than have appeared. 
In mice and rabbits these doses produce early 
changes with micronuclei and abnormal mitoses 
throughout the entire epithelium and leading to a 
complete opacity within six months. There can be 
no doubt that these eyes have been affected but 
they have not shown the marked change one 
should expect. 


A method of photographing fluorescence in cir- 
culating blood of the human eye. Harold R. 
Novotny, B.S., and David L. Alvis, M.D., De- 
partments of Medicine and Ophthalmology, In- 
diana University School of Medicine, Indianap- 
olis. Supported (in part) by contract AF4l 
(657)-225 monitored by the School of Aviation 
Medicine, Brooks Air Force Base, Texas, and 
(in part) by grants from the Life Insurance 
Medical Research Fund and the Knights Temp- 
lar Eye Foundation, and (in part) by Public 
Health Service grant 2B5034. 

The physiopathology of the retinal blood sup- 
ply could be better understood if we knew more 
about the blood-flow rates in these vessels. Un- 
fortunately, such data are incomplete, and a bet- 
ter method of studying these vessels is needed. 
Chao and Flocks have contributed a method of 
determining retinal circulation time by the vas- 
cular injection of trypan blue and fluorescein in 
cats. 

As an approach to the problem, and the purpose 
of this paper, we wish to report a method of ob- 
serving a substance circulating in the blood of the 
human retina after intravenous injection. 

Essentially, the method was based upon the se- 
lective filtration of fluorescein luminescence and 
the photography of its emission from the retinal 
vessels during various phases of arteriolar and 
venous flow. 

Photographs were made with the Zeiss fundus 
camera, using Ansco Super Hypan film and Kodak 
Wratten filters number 47, and number 58 with a 
3.0 mm. layer of 0.25 M CuSO, - 5H:0. 


Striking light intensity changes were found in 


the retinal vessels as the fluorescein passed 
through. Arteriolar and venous filling phases were 
evident in serial photographs. In both of these 
filling phases, definition was good enough to see 
streaming of the fluorescein along the walls of 
larger vessels. That is, columns of blood entering 
larger veins from the smaller tributaries appar- 
ently maintained their integrity, unmixed with the 
blood of that vessel. 

A comparable streaming effect was seen in ar- 
teriolar fillings. A current of dye limited to one 
side of a large arteriole was directed into smaller 
branches. 

Arteriolovenous shunts seemed evident in some 
areas. 

Phasic filling of arterioles was suggested in 
serial photographs. Also, the persistent back- 
ground mottling which developed, presumably rep- 
resented the comparatively sluggish choroidal cir- 
culation. 

These studies are being continued in order to 
overcome certain technical limitations and to ap- 
ply them to the vascular changes in pathologic 
entities, such as diabetic and hypertensive retinop- 
athy, occlusive vascular disease, and degenerative 
states. 


The subretinal fluid: I. Analysis by paper electro- 
phoresis. Robert C. Watzke, M.D., and Ann 
Steele, Department of Ophthalmology and Medi- 
cal Research Center, University Hospitals, lowa 
City, Iowa. 

This is a preliminary report on the electro- 
phoretic analysis of subretinal fluid obtained dur- 
ing scleral buckling operations for idiopathic 
retinal detachments. 

Analysis of the protein components of subret- 
inal fluid by electrophoresis has been the subject 
of several studies during the past decade. Such 
studies have demonstrated the presence of a rela- 
tively large protein fraction whose mobility cor- 
responded to albumin and a relatively smaller 
component in the globulin range. The globulin 
component could be fractionated into various 
peaks depending on the method used. Finally, one 
investigator has demonstrated the occasional pres- 
ence of an “X fraction” whose mobility placed it 
in the prealbumin range. 

The subretinal fluid in the present studies was 
obtained from patients with idiopathic retinal de- 
tachments during the course of a scleral buckling 
procedure. During this operation, a choroidal 
knuckle under the detached retina was exposed 
and penetrated under ophthalmoscopic control. 
The subretinal fluid was collected in a lacrimal 
cannula and syringe and was kept free of all 
observable blood. Specimens were deep frozen un- 
til analyzed. 

In order to avoid contamination of the subret- 
inal fluid sample with blood, a benzidine test was 
set up and calibrated so that all specimens were 
discarded which showed a concentration of blood 
in excess of one part of hemoglobin per 20,000 


parts of diluent. Serum protein in this dilution 
was not recordable in the electrophoretic appa- 
ratus used. Because the subretinal fluid sample 
was small, each specimen was analyzed for pro- 
tein content by a Micro-Kjeldah! method. Protein 
was found to vary from 0.64 mg. per cc. to 2.77 
mg. cc. 

Paper electrophoresis was done with a Beckman- 
Spinco Model R, Series C cell using Schleicher 
and Schuéll 2043-A paper strips. The usual Beck- 
man-Spinco method of fixing and staining the 
protein components on the strips was followed. 
Strips were analyzed in a Beckman-Spinco Analy- 
trol. This procedure has been previously used 
for serum and cerebrospinal fluid analysis and 
has been found to give reproducible results. 

The electrophoretic analysis of subretinal fluid 
demonstrated the presence of a protein complex 
whose mobility placed it in the prealbumin range. 
This confirms the previous report of such a com- 
ponent by Hinz in 1956. While this worker found 
such a fraction to be present in some of his speci- 
mens, we found it to be present in all. 

A large peak corresponding to serum albumin 
was found together with a smaller proportion of 
globulin whose components included peaks cor- 
responding to beta and gamma globulin. 

The presence of an “X fraction” or prealbumin 
component has previously been noted in normal 
cerebrospinal fluid and in bovine vitreous. Eluci- 
dation of this component and its relation to nor- 
mal and abnormal human vitreous is in progress. 


Flicker-fusion and luminosity functions in di- 
chromasy. Gordon G. Heath, Ph.D., Indiana 
University, Bloomington. 

Luminosity curves of protanopes, deuteranopes, 
and normal observers were determined by the 
critical frequency method at several photopic lev- 
els. In addition, F-log I, curves were determined 
at 14 wavelengths for intensities covering most 
of the functional range of the eye. 

Data for the three groups of observers were 
compared specificially to determine whether deu- 
teranopia, like protanopia, must be considered to 
be the result of absence of one of the important 
brightness-producing receptor-types present in 
normal color vision, an interpretation suggested 
by several recent studies of foveal threshold sen- 
sitivities and one which, because of the yellow 
and blue hues perceived by deuteranopes, would 
necessitate rejection of the three-component the- 
ory of color vision. 

The scotopic sections of the F-log I, curves 
were found to be similar in slope and maximum 
height for the three groups of observers, but dif- 
ferent in extent. Protanopes showed longer sco- 
topic sections at long wavelengths than did nor- 
mal or deuteranopic subjects. 

For all observers, the scotopic-photopic transi- 
tion was characterized at short wavelengths by a 
prominent dip in the F-log I, curve, indicating a 
decrease in subjective brightness accompanying 
an increase in stimulus intensity. It was con- 
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cluded that this “mesopic dip” was a result of 
mutual inhibition of rod and cone activities in the 
intensity range where neither was favored over 
the other. 

The photopic sections of all F-log I, curves 
for a given observer could be superimposed, in- 
dicating that curve slope was invariant with 
wavelength, but it was found that this treatment 
concealed marked slope changes occurring in the 
long wavelength curves of normal observers at 
moderate to high photopic levels, the level de- 
pending on wavelength. The bend was accom- 
panied by a subjective report of a change in 


~ hue of the test light from red toward yellow. 


No such “yellow bend” was found with pro- 
tanopes, and could not be established with cer- 
tainty for deuteranopes. 

The “yellow bend” marked the onset of a pro- 
gressive reduction in the relative luminosities of 
long wavelength lights for normal observers, caus- 
ing normal relative luminosity curves at high 
brightness levels to resemble those of protanopes. 
This was interpreted as an adaptational suppres- 
sion or exhaustion of normal redness receptors 
due to intense long wavelength stimulation. This 
explanation is in accord with the finding that 
prolonged observation of a high-intensity red light 
by normal subjects caused its perceived hue to 
change to yellow and then to a vivid green. No 
evidence of similar adaptation effects involving 
other receptors was found. 

Direct comparison of luminosity curves showed 
no loss of luminosity at photopic levels for deu- 
teranopes, relative to normals, anywhere in the 
spectrum. Instead, a gain in luminosity was found 
throughout the region from about 520 mu to the 
long wavelength end of the spectrum, the same 
region in which protanopes demonstrated consid- 
erably subnormal luminosities. These findings 
controvert the hypothesis of a loss basis for deu- 
teranopia, but support the hypothesis for pro- 
tanopia. 


Size effects in simultaneous color contrasts. Ingo- 
borg Schmidt, M.D., and Phillip E. Grush, In- 
diana University, Bloomington. 


When observing two neutral gray circles, one 
subtending two degrees, the other 20 minutes of 
arc, on a green-yellow background by simultane- 
ous contrast the larger circle appears purplish, 
the smaller brownish. On a yellow-red surround 
the larger appears bluish, the smaller greenish 
blue-green. 

An attempt was made to determine this differ- 
ence quantitatively for seven colored papers dis- 
tributed about evenly around the white point C 
in the chromaticity diagram and serving as back- 
ground for a larger neutral gray circle of two 
degrees and for a smaller neutral gray circle of 
20 minutes visual angle. The value of the colored 
papers and the neutral grays was the same, name- 
ly 6/ in Munsell notations. The papers were of the 
highest chroma available at that value, namely 
/10 in the long wavelengths range and /8 in the 
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short wavelengths range. The observation time 
was 10 seconds. Two subjects determined in Mun- 
sell notations the contrast colors on the large and 
small neutral grays. The trichromatic coordinates 
of the matching Munsell samples were established 
from tables and the points entered into the chro- 
maticity diagram. The findings of the two subjects 
showed fairly good agreement. The results ob- 
tained monocularly and binocularly did not dif- 
fer significantly. The contrast to green-yellow 
shifted from purple on large to a redder or 
browner hue on small; that to blue-green from 
red-purple to more red or more yellow. The con- 
trast to red-purple showed a shift from yellowish- 
green to more bluish-green, that to yellow-red 
from blue to greenish-blue-green. The contrasts 
to blue and yellow showed insignificant shifts or 
none at all. Thus, in general, purplish contrast 
colors changed to reddish, brownish, or yellowish. 
Yellowish-green and bluish changed to blue- 
green. Purplish-blue and yellow contrast colors 
did not show much change. The largest visual 
angle at which the contrast hue typical of the 
smaller gray circles became noticeable equaled 
about 1.5 degrees. 

The color changes were very similar to those 
found on actual color stimuli of small subtense, 
a phenomenon known as tritanomaly of the fovea. 
It is very likely that the latter would also affect 
the perception of contrast colors. However, from 
a compilation of data by Farnsworth, it follows 
that under the luminance conditions of our ex- 
periments a tritanomaly would occur for color 
fields of maximally five minutes of arc. However, 
this limit has not been established yet for colors 
of such low chroma as were the contrast colors 
observed. 

Another explanation may be the colored fringes 
produced by the irradiation from the contrast 
inducing color into the contrasting area. These 
fringes are due mainly to the chromatic and 
spheric aberrations of our crystalline lens. One 
could observe them more clearly on the large 
gray circles. They were of a width of about 1.0 mm., 
which from a distance of 40 cm. corresponded to 
about 10 minutes of arc. Thus these fringes would 
just cover the 20 minutes of arc of the small gray 
circles. One could imagine the contrast color as 
the result of observing the colored fringe through 
a filter equal in color to the induced contrast, 
for example, on a yellow-red background the 
fringe would appear yellow, the induced contrast 
a bluish blue-green. The result on small was a 
greenish blue-green. These colored fringes were 
abolished to some extent by observing through 
a pinhole of 1.0 or 2.0 mm. diameter, thus forc- 
ing the light rays to enter through the center 
of the lens. 

It is possible that the small involuntary eye 
movements played a role in producing the differ- 
ences in contrasts, since their effect would be more 
noticeable on the small than the large gray areas. 
Due to these movements the retinal area stimu- 


lated by the gray circle would be alternately stim- 
ulated also by the colored surround. This may 
have caused an intensifying of the contrast color 
by an after-image. However the difference in con- 
trast color of the large and the small areas was 
present already at an exposure of 1/100 seconds, 
at which time the retina is practically immobile. 
One must conclude then that this difference was 
not caused by the small movements of the eye; 
it was not an after-image effect. Its presence at 
shorter exposures speaks in favor of the colored 
fringe theory since chromatic and spheric aberra- 
tion are a constant physical property of the lens. 
But these observations do not rule out the trit- 
anomaly of the fovea as a possibility for an 
explanation. 

The described effects have some importance in 
cases where small colored details are of interest, 
for instance microscopy or astronomy; for exam- 
ple, in observing the planet Mars. The findings 
may be helpful also to explain some controversial 
data about the colors of simultaneous contrasts 
in literature. 


Spectral hue loci of normal and anomalous tri- 
chromates. Melvin L. Rubin, M.D., Department 
of Ophthalmology, State University of Iowa, 
lowa City. 

The main body of this work was established to 
examine Wall’s hypothesis that anomalous tri- 
chromats may have any particular hue displaced to 
an abnormal wavelength as compared to a color 
normal. Minor objectives were to check Forbes’ 
suggestion that there are two color-normal groups 
as regards to the qualitative sensation of spectral 
blue and spectral violet and, third, to examine Tal- 
bot’s hypothesis that there were two groups of 
color-normals in respect to where they found 
pure green. 

The subjects—278 normals, 12 protanomals, and 
32 deuteranomals—were examined and required 
to locate as to wavelength the spectral hues yel- 
low, orange, green, cyan and blue. The instrument 
used was a fixed arm monochromator with a con- 
stant deviation prism and afforded a central vis- 
ual field of six degrees which could be half filled 
with essentially monochromatic light. The subject 
bracketed a subjectively unique color in a con- 
stant-brightgess spectrum at two luminance levels, 
10 mL and 1.0 mL. There was no significant dif- 
ference in the data of the two luminance levels. 

The standard deviations of the single hue set- 
ting for an individual observer were remarkably 
small. The mean wavelengths at which the three 
classes of subjects located the five hues and the 
standard deviations of these means was given. 
Forbes’ idea that two color-normal populations 
exist as regards to the distinctivity between vio- 
let and blue was not substantiated. Deuteranomals, 
however, can not distinguish spectral violet from 
spectral blue. 

Talbot's idea that there is a bimodal distribu- 
tion among color normals for pure green is shown 


OPHTHALMIC RESEARCH 179 


to be true, with the specific loci at 525 mp as 
he guessed, and the other at 514 mp, which he 
guessed at 500 mp. 

The average deuteranomal finds pure yellow 
and mid-orange at somewhat longer wavelengths 
than does the average normal, and this can ex- 
plain why the deuteranomal sets the anomaloscope 
the particular way he does. The average pro- 
tanomal finds his pure colors at wavelengths 
shorter than the average normal. However, his 
displacements per se do not obviously account 
for his anomaloscopic performance. 


Fluorescein-tagged antibody as an aid in lab- 
oratory diagnosis of herpes simplex eye infec- 
tions. Robert R. Sexton, M.D., Department of 
Ophthalmology, University of lowa, Iowa City. 


The possible use of a fluorescein-tagged anti- 
body technique as a rapid diagnostic aid in herpes 
simplex infection of the cornea was studied by the 
indirect method (Coons). Globulin was tagged 
with fluorescein by conjugation with isothiocya- 
nate. 

Rabbits were inoculated with herpes simplex 
virus. Both corneas were abraided and virus in- 
oculated only in the right eye. After the first sign 
of keratitis smears were made of corneal scrap- 
ings from both the right (infected) and left (con- 
trol) eyes. 

The smears were reacted with antiherpes guinea 
pig serum, washed, and treated with antiguinea 
pig rabbit globulin which had been conjugated 
with fluorescein isothiocyanate. Both known posi- 
tive and known negative slides were also treated 
with the fluorescein-tagged preparation without 
prior reaction with the antiherpes serum. This 
provided additional controls. 

In the herpes simplex infected corneas small 
bright fluorescent areas were seen with regularity 
in the nucleus and cytoplasm of many epithelial 
cells. These were interpreted as being antigen- 
antibody complex. 

The known positive and control slides all ex- 
hibited considerable nonspecific fluorescence. 
However, the controls did not show the areas of 
bright staining present in the known positives 
completely treated. 

These preliminary studies indicate that this 
staining technique may be applicable in aiding 
with the definitive laboratory diagnosis of herpes 
simplex infections of the cornea. Reports can be 
available within two or three hours from the 
time the scraping is obtained. 


The relationship of intestinal protozoa to uveitis. 
I. Menachof, M.D., C. Birch, M.D., B. Anast, 
M.D., and W.-F. Hughes, Jr., M.D., Chicago. 


The ophthalmologists’ interest in the relation- 
ship between intestinal parasitic infection and in- 
flammation of the inner eye was revived by the 
microscopic findings of amoebae in enucleated 
eyes by Kruemmel (1951) and by the report of 
Braley, et al., concerning a characteristic fundus 


lesion associated with intestinal amoebiasis 
(1957). 

This study was undertaken with the hope of 
making a further contribution to the question of 
ocular amoebiasis by (1) reviewing the cases of 
uveitis which had a géy0l examination in the 
course of their etiologiestervey ; (2) the examina- 
tion of a control group of patients selected at 
random from the clinics at the Research and 
Educational hospitals; and (3) by inoculation of 
protozoa into the eyes of rabbits. 

A brief résumé of the ocular findings in the 
cases reported by Braley is given. Seven cases 
treated with amebacidal agents at the University 
of Illinois are briefly described and the clinical 
similarities and differences between Braley’s cases 
are pointed out. Not all patients had cystic mac- 
ular lesions and only those patients with extra- 
macular involvement had visual improvement. 

A series of 137 patients with uveitis was exam- 
ined and 5.8 percent had E. histolytica in the 
stool. A control group of nonuveitis patients had 
an incidence of 3.7 percent Endamoeba histolytica 
in their stool. These figures would fall into the 
normal incidence in sample populations as re- 
ported by other investigators. 

Seventy pigmented rabbits were inoculated with 
E. histolytica, giardia lamblia and Endamoeba 
coli, into the vitreous body, suprachoroidal space, 
gastrointestinal tract and into the liver. Results 
were negative, as no lesions were produced when 
the protozoal organisms were free of bacterial 
contaminants. 

The opinion of the authors is that no correla- 
tion exists at present in patients with uveitis and 
intestinal protozoa. However, in view of the re- 
sponse of a few patients in their series and those 
of Braley treatment may be indicated for these 
parasites. 


The role of increased responsibility in the pre- 
cipitation of endogenous uveitis in adults. 
Evelyn Dunbar, M.A., and T. F. Schlaegel, Jr., 
M.D., Indiana University School of Medicine, 
Indianapolis. 


Since it had been noted that the onset of uveitis 
was often precipitated by or prolonged by “in- 
creased responsibilities,” we attempted by case 
study and analysis to determine whether such 
“increased responsibility” is more common before 
the precipitation of uveitis than it is before the 
onset of other ocular and nonocular conditions. 

As a part of their routine work-up both private 
and clinic patients were interviewed by the medi- 
cal case worker; the interview was structured to 
cover the areas of responsibility and to explore 
feelings surrounding these. Responsibility was de- 
fined in a broad sense to encompass other pres- 
sure such as interpersonal problems and unem- 
ployment and all stresses were considered for the 
12 months before the onset of the uveitis. Only 
the most recent attack was studied. 

The same structured interview was conducted 
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with the control group including 21 nonocular 
male ulcer patients at Veterans Hospital; 22 eye 
problems often confused with uveitis ; and 20 non- 
patients who were spouses or other relatives of 
uveitis patients not inc!ded in the study. These 
three control groups w qi combined after a chi- 
square analysis showe reel re were no differences 
in the areas being stud) % 

The areas of respoti 2esility ‘studied were (1) in- 
creased hours of employment; (2) objective in- 
crease of responsibility in employment; (3) sub- 
jective increase of pressure in employment; (4) 
dissatisfaction with job and/or considering an- 
other job; (5) engaged or married; (6) pregnancy 
or birth of child; (7) financial worries; (8) inter- 
personal family problems; (9) illness or death in 
family; (10) school stress; (11) physical or finan- 
cial support of others outside of immediate fam- 
ily; (12) negotiation for or purchase of home. 
We found it difficult to attach a quantitative value 
to the various stresses so each was given equal 
value. 

Participants of the uveitis and control groups 
compared closely in age, sex, education, employ- 
ment, sibling rank, number of children and marital 
status. The majority of participants were or had 
been married; there were slightly more men than 
women. Most of the participants were in the 20- 
50 year age group. There was a significantly larger 
number of uveitis patients than control patients 
younger than 45 years as compared to older than 
45 years. There was a trend for uveitis patients to 
have had more education than the controls. 

There was a significantly larger number of con- 
trol participants who denied stress, indicating that 
control participants either have fewer stresses or 
deny stresses more readily than uveitis patients 
who had, or claimed to have, a significantly greater 
number of stresses than the control participants. 
Comparing uveitis and control groups stress by 
stress there were no instances in which the differ- 
ences as calculated by the chi-square technique 
reached the five-percent level of confidence. The 
five-percent level was approached, however, in re- 
gard to the “engaged or married” category. 

The fact that when the stresses were considered 
singly there were no differences, but when the total 
number of stresses were compared there was a 
significant difference would tend to indicate that 
the important consideration in differentiating the 
two groups was the accumulation of stresses and 
not their type. However, our impression in dealing 
with uveitis patients was that certain stresses such 
as engagement or marriage may be more impor- 
tant than other types. 


The Minnesota Multiphasic Personality Inventory 
in adults with uveitis. Eugene E. Levitt, Ph.D., 
and T. F. Schlaegel, M.D., Departments of 
Psychiatry and Ophthalmology, Indiana Uni- 
versity Medical School, Indianapolis. 

_ This paper describes a continuation of an in- 

vestigation of the possible relationship between 

psychopathology and uveitis. The original study of 


48 cases (Schlaegel and Levitt, Am. J. Ophth., 
48 :312-316, 1959) found a significant relationship 
between uveitis and psychopathology as measured 
by the Minnesota Multiphasic Personality In- 
ventory, a well-standardized verbal scale. Forty- 
four percent of the subjects had pathologically 
elevated scales, where 20 percent is the chance 
expectancy. No relationship was found with sex, 
or with severity, site, or type of inflammation. 

A second sample of 40, cases was then studied. 
This group (Sample B) yielded entirely negative 
results, though it was simply a continuation of the 
original sample (Sample A), and did not differ 
from it descriptively. Only 20 percent of this group 
showed pathologic scales. A_ difference which 
could possibly have accounted for the discrepancy 
in results was the administration procedure. 

The data of Sample A had been collected by a 
social worker, while those of Sample B were col- 
lected by a receptionist. Unwillingness of the sub- 
jects to reveal psychopathology to a nonprofes- 
sional could have caused the negative results of 
Study B. 

To test this, a third sample (Sample C) of 23 
cases was tested. The MMPI was administered by 
the receptionist, but the subject then sealed the 
test protocol in an envelope stamped, “Confidential 
data, etc.” 

In this group, 35 percent of the cases showed 
pathologically elevated scales. This percentage, 
though closer to that of Sample A than to Sample 
B, does not differ significantly from the chance 
expectation. However, a control group of 32 pa- 
tient spouses and other eye cases was collected 
along the way. Samples A and C had significantly 
higher incidence of psychopathology than did the 
control group, while Sample B did not. 

On this basis, we assume that the test adminis- 
tration procedures biased Sample B and that its 
results are invalid. Pooling Samples A and C 
yields an incidence of psychopathologic scales of 
nearly 41 percent against the chance expectancy 
of 20 percent. The difference is highly significant. 
This incidence is also significantly greater than 
that for the control group. 

In Sample C, a significantly greater number of 
cases with psychopathology had granulomatous 
infections with a posterior, or both anterior and 
posterior, site. There was no relationship with 
severity ; the biserial correlation is 0.12. However, 
when we pool Samples A and C, the relationships 
with site and type of infection become nonsig- 
nificant. The correlation with severity (rei. = 0.18 
pooled or 0.17 averaged) is also nonsignificant. No 
relationship with sex appears in either sample. 
This continuation of our data collection reinforces 
the hypothesis that uveitis and psychopathology 
are related. The nature of the relationship—its 
causal factors— remains unknown. 


The value of the Middlebrook-Dubos hemaggluti- 
nation test for tuberculosis when run on aqueous 
samples of eyes with granulomatous iridocy- 
clitis. T. F. Schlaegel, Jr.. M.D., J. L. Arbogast, 


| 


M.D., and L. A. Estela, A.B. (with the technical 
assistance of K. Kimura, M.D., E. Dritsas, M.T. 
and D. Godwin, A.B.), Indiana University School 
of Medicine, Indianapolis. | 


Since the potential practical value of the Mid- 
dlebrook-Dubos test on aqueous humor lies in its 
possible ability to differentiate tuberculous from 
nontuberculous iridocyclitis, these two types of 
uveitis were produced in the same rabbits previ- 
ously given systemic tuberculosis by injection into 
the groin, After four weeks the anterior chambers 
were injected either with tubercule bacilli or with 
horse serum. Horse serum was used as a control 
agent to produce a nonspecific granulomatous 
iridocyclitis. 

The Middlebrook-Dubos test was run on the 
blood serum at weekly intervals for the four weeks 
before and the four weeks after the injection into 
the eyes. Primary aqueous was collected before the 
intraocular injections and weekly thereafter for 
four weeks. If the aqueous titers for tuberculosis 
are simply a result of transudate from the blood, 
the aqueous humor titers should correlate only 
with the severity of the iridocyclitis which has been 
produced. 

At one week after the intraocular injections 
there was no correlation of the aqueous titers 
with either the severity of the iridocyclitis or with 
the agent injected. After this first week, however, 
the high aqueous titers were definitely correlated 
with the injection of tubercle bacilli into the eye 
and not with the severity. A titer of 4% or above 
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diagnosed the presence of tuberculous iridocyclitis 
in this experimental group of rabbits without re- 
sulting in any false positives. On the other hand 
false negatives were found in that many of the | 
eyes receiving tubercle bacilli had titers below \%. 

There were 34 patients who had both their 
aqueous and serum tested by the Middlebrook- 
Dubos technique. There were positive serum titers 
for tuberculosis in 77 percent of our cases diag- 
nosed as tuberculosis and in 78 percent of those 
considered not tuberculous. A study of the aqueous 
titers, however, revealed that 75 percent of those 
considered tuberculous had positive titers as com- 
pared to 15 percent of those considered not tu- 
berculous. Among granulomatous patients, 72 per- 
cent had positive serum titers as compared to 68 
percent of the nongranulomatous cases. The aque- 
ous titers, however, revealed twice the percentage 
in the granulomatous as in the nongranulomatous 
group; 28 percent as compared to 14 percent. The 
serum titers were positive in 62 percent of our 
patients with a positive isoniazid response as com- 
pared to 69 percent of those with a negative re- 
sponse. The aqueous humor, however, was positive 
in 80 percent of those having a positive isoniazid 
response as compared to 19 percent of those having 
a negative test. 

Thus the aqueous test appears to be of value in 
helping differentiate between those cases which 
are tuberculous and those which are not tubercu- 
lous, whereas the serum Middlebrook-Dubos test 
is without any value in this regard. 
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SALT RETENTION 


Dear, do not weep— 


Since recent years 


It is more wise to keep 


A watch on tears: 


Some seek to analyse 


With callow art 


An easy pathway from your eyes 


Into your heart 


While others feel 


That tears are nothing fine 
And have no power to heal 
More strong than lysozyme. 


Besides, you should not grieve 
But keep your sorrows pent— 
There’s not a man can quite forgive 


Embarrassment. 


From The Lancet, 
April 23, 1960, p. 921. 
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1960 AMERICAN weather was a little unkind and subdued to 
OPHTHALMOLOGICAL SOCIETY some extent the usual outdoor activities. 

Algernon B. Reese, M.D., of New York, ~ 

presided with wit, grace and charm. His firm 


and impartial fairness in keeping the essay- 
Broadmoor Hotel, Colorado Springs, Colo- i+, and the discussors strictly to the estab- 


rado, from May 16 to 18, 1960. One hundred jjched time limits earned the respect and 

and seven members and 57 guests attended. gratitude of all those present. 

The setting and arrangements were beauti- The scientific program seemed to be un- 

ful, adequate and comfortable but the usually good this year. It consisted of 19 
182 


The 96th annual meeting of the American 
Ophthalmological Society took place in the 


EDITORIAL 


papers, each most skillfully presented and 
illustrated. It is a pleasure to see the pre- 
cision and care that was exhibited by the 
speakers in presenting their contributions. 
Even the discussors fell into line as if re- 
hearsed ahead of time. 

Albert E. Sloane, M.D., of Boston led off 
with a discussion of “school vision.” A pio- 
neer in the visual screening of school chil- 
dren and mainly responsible for the develop- 
ment of the Massachusetts Vision Test for 
this purpose 25 years ago, he reviewed the 
subject and described and evaluated new in- 
struments and practices introduced in this 
country most recently. He pointed out that 
the health authorities in many of our States 
are confused and uncertain what to do in this 
field. His paper sets up “working plans for 
eye testing programs” and discusses methods 
of keeping them up to date. A lively dis- 
cussion ensued and, as a result of Dr. 
Sloane’s recommendations, moves to form a 
joint national committee with members of 
other ophthalmic societies were made. Its 
purpose would be to standardize and guide 
nationwide studies in this field. This is a 
wise and constructive move. 

T. E. Sanders, M.D., of Saint Louis, ex- 
hibited the subject of “Intraocular nevo- 
xantho-endothelioma (juvenile xanthogranu- 
loma).”” This rare disease is characterized by 
lipoid nodules in the iris, most always of in- 
fants, associated with typical skin lesions. 
The author reported on a careful clinical 
and histopathologic study of three personal 
cases and 17 other authenticated cases of 
other ophthalmologists and from the Armed 
Forces Institute of Pathology. Unless treated, 
the affected eyes become lost due to hemor- 
rhages and glaucoma. Treatment with X rays, 
given in doses of 100 r every two weeks 
to a total of 400 r, seems to offer hope. 

Arthur Gerard DeVoe, M.D., of New 
York, gave a play-by-play description of the 
constant treatment by steroids of a patient 
with sympathetic ophthalmia for over six 
years. The patient was 12 years of age when 
his right eye was injured with a BB shot. 
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Later a linear extraction of a traumatic 
cataract was performed which led to the on- 
set of sympathetic ophthalmia. Repeated 
courses of general and local steroid (all 
available forms) therapy was continued for 
more than six years and in spite of the de- 
velopment of Cushing’s syndrome and decal- 
cification of vertebral bodies, which gave 
considerable concern. These serious compli- 
cations were skillfully handled and, as of 
now, the patient has maintained normal 
vision, in spite of an occasional and usually 
mild flare-up. 

Banks Anderson, M.D.; and his son, 
Banks Anderson, Jr., M.D., of Durham, 
North Carolina, described the “reaction of 
ocular tissues perfused with nitrogen mus- 
tard or similar alkylating agents incidental 
to the treatment of inoperable malignancies 
in adjacent structures.” This was a fasci- 
nating discussion of what happens to the 
ocular tissues when perfusion of inoperable 
cancers with mustard compounds in amounts 
two to three times the minimal lethal dose is 
used. This is only possible to do when the 
involved area is isolated and has its own 
blood supply. The experience in a small num- 
ber of cases (15) seems to show that the eye 
has a lower tolerance to the drugs than was 
anticipated. Post-mortem eyes showed that 
the choroidal vessels were involved more 
than the retinal vessels. The authors con- 
cluded that the relative importance of preser- 
vation of vision may be a limiting factor in 
this form of treatment. 

Brendan D. Leahey, M.D., of Boston, 
gave us the “Criteria for early surgical cor- 
rection of esotropia in infants and young 
children.” By young children he meant even 
infants of 10 months. He advocated immedi- 
ate surgery in suitable cases, based on the 
fusion potential estimated as the ratio of the 
duration of the squint to the age of the child. 
This was a thought-provoking article, fully 
supported by Phillip Knapp, M.D., of New 
York, the chief discussor. Approval of the 
premise was reserved by the members of the 
audience, for the most part. 
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John M. McLean, M.D., and (by invita- 
tion) one of his residents, Miles A. Galin, 
M.D., presented “Studies in osmotic pressure 
relationships.” The paper was most admi- 
rably given by Dr. Galin who described 
osmotic studies on the blood of glaucoma 
patients and volunteers and experimental 
studies in dogs. This fundamental paper was 
superbly discussed by Francis H. Adler, 
M.D., of Philadelphia. 

Guillermo Pico, M.D., of San Juan, Puerto 
Rico, described in detail a case of “chronic 
pseudotumoral edema of bulbar conjunctiva 
of myxedematous amyloid degeneration.” 
This was an interesting and potentially im- 
portant paper, of a hitherto unrecognized 
association of diseases, particularly as con- 
cerns the eye. 

Frederick C. Blodi, M.D., and (by invita- 
tioi) R. D. Whinery, M.D., and C. A. 
Hendricks, M.D., of Iowa City, lowa, pre- 
sented “Lipid proteinosis (Urbach-Wiethe) 
involving the lids.”” This is a rare hereditary 
disease, well recognized by dermatologists 
and laryngologists. No case has up to now 
been reported in the ophthalmic literature, 
which is surprising for the authors found 
that more than 75 percent of the reported 
cases have characteristic and pathognomonic 
involvement of the lids. This consists of 
rows of yellow-white papules which appear 
along the lid margins and increase in size or 
coalesce to form large tumors, so that finally 
the entire lid margins are involved. The au- 
thors presented a typical case that was ex- 
tensively studied. The lid lesions revealed a 
deposition of a sort of “ground substance” 
that could be stained with Fat Oil and was 
PAS positive. 

One of the most outstanding papers of the 
meeting was given by Michael J. Hogan, 
M.D., and (by invitation) Chieko Yoneda, 
M.D., Ann Lewis, B.A., and Phyllis Zwei- 
gert, of San Francisco,who spoke on the life, 
habits and composition of the sporozoa 
Toxoplasma. Their beautiful slides gave us 
an unforgettable experience. Their studies 
have markedly advanced our knowledge of 


the morphology and biology of the parasite. 

The next two papers revived an age-old 
controversy on the surgery of congenital 
cataracts and, when it was all over, we are 
about where we were before. Ira S. Jones, 
M.D., of New York, defended the needling 
operation and Frederick C. Cordes, M.D., of 
San Francisco, the linear extraction. A lively 
discussion occurred and very likely there 
were few converts made to either side. 

Robert N. Shaffer, M.D., of San Fran- 
cisco, presented us with a “‘new classification 
of the glaucomas.” It was a carefully con- 
sidered and all-embracing classification that 
may be most useful, particularly when corre- 
lated with medical and surgical treatment. 

H. Rommell Hildreth, M.D., of Saint 
Louis, spoke on “Digital ocular compression 
preceding cataract surgery.” He presented 
evidence to show that the hypotony that is 
produced is probably due to a relative re- 
duction in vitreous volume, although tempo- 
rary stretching of the sclera or emptying of 
the choroidal bed may be factors, too. 

Arthur J. Bedell, M.D., of Albany, New 
York, gave us one of his usual illuminating 
Kodachrome talks on an unusual case of 
progressive bilateral choroiditis observed and 
recorded over a period of 18 years. 

Phillips Thygeson, M.D., M. J. Hogan, 
M.D., and (by invitation) S. J. Kimura, 
M.D., San Francisco, in their paper on “Un- 
favorable effect of topical steroid therapy of 
herpetic keratitis,” presented indisputable 
evidence of the devastating effect of the use 
of this drug in this condition. They said: 
“In this disease the dangers inherent in the 
use of steroid therapy far outweigh any anti- 
inflammatory benefits that may be obtained.” 
George N. Wise, M.D., of New York, gave 
an informative and well-illustrated paper on 
“Uveitis with secondary arteriosclerosis.” 
Leonard Christensen, M.D., of Portland, 
Oregon, discussed most comprehensively 
“Postoperative epithelization of the anterior 
chamber,” and showed excellent photomicro- 
graphs in illustration. 

Hermann M. Burian, M.D., and (by invi- 
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tation) Gunter K. von Noorden, M.D., and 
I. V. Ponseti, of lowa City, lowa, gave us 
a new idea in their paper on “Chamber angle 
anomalies in systemic connective tissue dis- 
orders.” Gonioscopic studies of otherwise 
normal eyes reveal various abnormalities, 
such as strands of pectinate ligament fibers, 
iris processes, abnormal vessels and lumplike 
formations, as well as localized stromal de- 
fects in the extreme periphery of the iris. 
They advanced the premise, with consider- 
able evidence, that these abnormalities are 
but a part of generalized systemic disorders 
(for example, Marfan’s syndrome, idiopathic 
scoliosis, Perthe’s disease, and so forth). If 
verified, this observation will assume con- 
siderable clinical significance. 

The final paper of this stimulating pro- 
gram was by A. E. Maumenee, M.D., of 
Baltimore. He discussed the broad problem 
of “External filtering operations for glau- 
coma: The mechanisms of function and fail- 
ure.” There are three causes for failure of 
the operation he told us. These are internal 
blockage of the scleral opening, closure of 
the scleral wound, and failure of Tenon’s 
capsule and conjunctiva to absorb aqueous. 
The first two involve the matter of surgical 
technique. Our attention should, therefore, 
be directed toward a study of Tenon’s cap- 
sule in relation to the overlying conjunctiva. 
This he proceeded to do in excellent fashion. 

The social activities, somewhat inhibited 
by the uncertain weather, were active and 
pleasurable. The president's reception to the 
new members was gracious and sparkling. 
Friends and colleagues of Arthur J. Bedell 
and Francis H. Adler joined forces in a de- 
lightful reception and cocktail party in their 
honor. The second afternoon was devoted to 
a sight-seeing trip to the lavishly beautiful 
United States Air Force Academy a few 
miles distant. Our host was Col. Richard S. 
Fixott (MC) U.S.A.F., in charge of oph- 
thalmology at the Academy. It was a most 
impressive experience. The Tuesday evening 
picture show was delightful. 

Maynard C. Wheeler, M.D., of New 


York, most able and efficient secretary of the 
society, retired from this office after 12 
years of devoted service. As a token of the 
appreciation for this service, the council, 
through President Reese, presented him with 
a piece of silver. 

The new officers elected are: President, 
Edwin Blake Dunphy, M.D., of Boston; 
vice president, Francis Heed Adler, M.D., of 
Philadelphia: secretary-treasurer, Joseph A. 
C. Wadsworth, M.D., of New York City; 
member of the council, Gordon M. Bruce, 
M.D., of New York City. The 1961 meeting 
of the society will be held in May at the 
Homestead, Hot Springs, Virginia. The first 
Frederick H. Verhoeff Lecture in Ophthal- 
mology will be given at this meeting by 
Arthur J. Bedell, M.D., of Albany, New 
York. 

The Lucian Howe Gold Medal was 
awarded to Derrick T. Vail, M.D., of Chicago 
(who was overwhelmed and speechless by this 
great honor) “in recognition of his distin- 
guished service to ophthalmology.” 

Naturally, I think it was the best meeting 
that the society has ever held. 

Derrick Vail. 
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HANS BARKAN 
(1882-1960) 


With the death of Hans Barkan on March 
7, 1960, San Francisco lost one of its most 
distinguished and beloved ophthalmologists. 
Hans Barkan was born in San Francisco 
July 26, 1882, the oldest son of Adolph and 
Louise Desepte Barkan. He was a member 
of a family that has been associated with 
ophthalmology. His father, Adolph, a Hun- 
garian immigrant, was a member of the 
original medical faculty at Stanford Univer- 
sity Medical School. His brother, Otto, who 
died in April, 1958, was widely known for 
his work in glaucoma. A nephew, Thomas 
Barkan, has just entered the private practice 
of ophthalmology. 
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Hans Barkan was a graduate of Stanford 
University and received his M.D. degree 
from Harvard Medical School in 1910. Fol- 
lowing this he went to Vienna where he 
studied a number of years under Ernst 
Fuchs and then returned to this country to 
teach pathology at Harvard. 

He returned to San Francisco as a practic- 
ing ophthalmologist in 1914 and continued to 
practice until his retirement in 1954. During 
the time that he was in active practice he 
wrote numerous articles on ophthalmologic 
subjects, in addition to being one of the edi- 
tors of the Archives of Ophthalmology, and 
also for the Excerpta Medica. It was at this 
time that he served as Captain in the United 
States Army Medical Corps during World 
War I. 

From 1925 to 1950, he was professor of 
ophthalmology and head of the Department 
of Ophthalmology at Stanford University 
Medical School. He was a great teacher who 
had the ability to keep his students spell- 
bound during his lectures. It was with great 
affection that those who studied under him 
referred to him as “Doctor Hans.” He en- 
joyed a large practice, was loved by his many 
patients and held in high esteem by his col- 
leagues. As one of his former residents 
summed it up... “He was a great doctor, 
one who knew the depth and breadth of hu- 
man nature, one who caused patients to say 
.. . that man is a saint.’” 

Dr. Barkan was also a music lover. An 
amateur violinist, he often played with 
friends from the San Francisco Symphony 
Orchestra. He was the author of a book 
Brahms and Billroth: Letters from a Musi- 
cal Friendship and had served as a member 
of the San Francisco Symphony. 

He was a member of numerous medical 
societies including the American Ophthal- 
mological Society, the American Academy of 
Ophthalmology and Otolaryngology, the 
German Ophthalmological Society, and the 
Viennese Ophthalmological Society. 

That he was interested in education is 
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Hans Barkan, M.D. 


shown by the fact that he was a Trustee of 
Mills College, and of Thatcher School at 
Ojai. 

Dr. Barkan is survived by his wife, the 
former Phoebe Bunker; two children, A. 
William Barkan and Mrs. Phoebe B. Gilpin; 
a brother Fritz Barkan, all of the San Fran- 
cisco Bay area, and a sister Mrs. Eric Offer- 
man of Zurich, Switzerland. 

A man with many interests, capable in 
many fields, Hans Barkan enjoyed a full life. 

Frederick C. Cordes. 


HORACIO FERRER 
(1876-1960) 


The world mourns the passing, on March 
6, 1960, of Dr. Haracio Ferrer, outstanding 
ophthalmic surgeon, soldier of Cuban inde- 
pendence, civic leader, and beloved, gentle 
pater familiae. Born in Union de Reyes in 
the province of Matanzas, Cuba, on March 4, 
1876, his family traced its ancestry in Spain 
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to the 12th century, with physicians in its 
roster of notables since the 17th century. 
Both grandfathers were doctors. The death 
of his father, Dr. Benito Jose Ferrer y To- 
ledo, when Horacio was five years of age, left 
his mother, the former Dolores Diaz Galvez, 
to care for his older brother, Virgilio, and 
himself. 

His studies at Matanzas were interrupted 
by a period of military service in the Cuban 
war for independence. The youthful Horacio 
and his brother joined the forces of General 
Maximo Gomez in Camaguey in July, 1895. 
On August 13, 1895, Horacio Ferrer was 
seriously wounded in the face in the assault 
on the fort of Baga. Taken to the Bahamas 
and then to New York for reparative sur- 
gery, he recovered and returned to Cuba to 
take part in major engagements of the war. 
After the signing of the peace treaty at 
Washington on August 12, 1898, the broth- 
ers Ferrer returned to civil life. 

After graduating in medicine from the 
University of Havana in 1901, Dr. Ferrer 
served as Military Public Health Officer, 
doing general surgery until 1910, when he 
devoted himself to ophthalmology. 

Married to Tasita Paisan, he left five 
daughters, Olga, Bertha, Martha, Tasita, and 
Piedad. Dr. Olga Ferrer Sklar has followed 
in the footsteps of her famous father and 
has continued his ophthalmic practice. 

Dr. Ferrer received many decorations and 
honors from a grateful government, as well 
as medals from the Cuban and Spanish Red 
Cross and the Republic of Mexico. 

Before specializing in ophthalmology, he 
published valuable studies on the “oph- 
thalmo-reaction of Calmette,” on the diet of 
Cuban workers, and statistics of typhoid 
vaccinations in Cuba. He wrote biographical 
papers on Dr. Carlos Finley, Osvaldo Cruz 
and Enrique Lopez. His interest in the his- 
tory of ophthalmology was life long. He 
possessed a collection of eyeglasses which 
had belonged to well-known Cuban men and 
women. In 1924, on the occasion of his ad- 
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mission to the Academy of Sciences of 
Havana, he gave a historical paper dealing 
with the contribution of Cuban ophthal- 
mologists to the progress of ophthalmology. 
His book, Con el Rifle al hombro is an auto- 
biographical record. 

A busy clinician and ophthalmic surgeon, 
he also made many valuable contributions to 
the literature. His first paper in the field of 
ophthalmology dealt with the visual acuity 
of members of the regular army (1908). In 
1912, Dr. Ferrer recorded the results of his 
ocular examination of 9,000 children. He re- 
ported, in 1932, the results in the first four 
cases of retinal detachment treated surgically 
in Cuba. In 1939, he presented a new in- 
strument for cataract extraction by suction. 
His numerous writings included the subjects 
of optic atrophy after pituitary tumor, cata- 
ract, dacryocystitis, proliferating retinop- 
athy, therapy of ocular tuberculosis, aniridia, 
glaucoma, and the use of sulfa drugs and 
penicillin in ophthalmology. 

Dr. Ferrer was one of the founders of the 
Pan-American Association of Ophthalmol- 
ogy, and he attended its first meeting in 
Cleveland on October 11 and 12, 1940. He 
was a member of the Mexican and French 
Ophthalmological Societies. 

The Instituto Horacio Ferrer of Havana, 
Cuba, was established in honor of the coun- 
try’s leading ophthalmologist. The first pub- 
lication of this organization, printed early in 
1960, contains many of the papers of Dr. 
Ferrer and much biographical material. 

Through the late Dr. Charles H. May, I 
had the privilege and honor of meeting Dr. 
Ferrer and his family and of visiting his 
offices in Cuba. His unfailing enthusiasm for 
ophthalmology, his patience and courtesy 
with patients, friends and colleagues, his de- 
votion to this family, and his life-long labors 
for democracy in his country, reveal the por- 
trait of a great man. 

Charles A. Perera. 
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OcULAR ONCHOCERCIASIS 


Editor, 
American Journal of Ophthalmology: 


May I correct a false and misleading state- 
went by Dr. F. C. Rodger in THE JouRNAL 
(49:128 | Jan.] 1960.) 

Rodger wrote “Ridley does not emphasize 
sheathing of the retinal vessels, an observa- 
tion on which Sarkies, Toulant and Boithias, 
and Budden lay great stress. Most authors 
will geree this sign is nonspecific and of little 
value as an aid to diagnosis.” 

Ridley wrote (Ocular onchocerciasis, Brit. 
J. Ophth., Mono. Suppl. 10, 1945): “Peri- 
vascular sheathing chiefly around the veins 
was frequent.” 

The only reference to sheathing in my 
paper under reference (Natural history of 
onchocerciasis. Brit. J]. Ophth., 41:214, 1957) 
was: “The retinal blood vessels are often nar- 
rowed and may be sheathed for up to two 
disc diameters beyond the disc.” This state- 
ment was similar to that of Ridley. 

In Northern Nigeria I have found that 
amongst persons with onchocercal choroido- 
retinal lesions, sheathing was present in 28 
percent of 339 persons examined in the course 
of total populations surveys, and 35 percent 
of 283 hospital patients. The figures are simi- 
lar to those of Rodger for he states (Brit. J. 
Ophth., 42:26, 1958) that in his survey he 
found sheathing was present in 23 percent of 
94 “posterior degenerative” lesions and that 
it was slightly more common in the “exuda- 
tive type” of onchocercal choroidoretinal le- 
sion. 

Although physiologic sheathing does occur 
in normal African eyes, I would put the rate 
much lower than the 10 percent quoted by 
Rodger (Brit. J. Ophth., 42:26, 1958). For 
example, I did not find a single instance in 
the fundi of 386 persons who made up the 
total population in two widely separated vil- 
lages of North Nigeria where onchocerciasis 
was not endemic. The pathologic sheathing 
associated with onchocerciasis is usually more 


extensive than the physiologic and is associ- 
ated with narrowing of the retinal vessels. I 
therefore believe that sheathing, when pres- 
ent, is a sign of some value. 

However, there is no substance in Rodger’s 
statement that I laid great stress on this sign 
or his implied suggestion that I considered it 
specific. 

(Signed) F. H. Budden, 
Government Ophthalmologist, 
North Nigeria. 


OCCLUSION OF CILIORETINAL ARTERY 


Editor, 
American Journal of Ophthalmology: 


In the article of Dr. Wallace Friedman on 
“Occlusion of the cilioretinal artery” which 
was published on page 684 in the May, 1959, 
issue of THE AMERICAN JOURNAL OF OPH- 
THALMOLOGY, the author stated that he was 
unable to find a previously reported case. | 
reported two typical cases in the Revista de 
Medicina y Ciencias Afines ( Buenos Aires) 
pages 45 and 215, No. 1 and 2, 1945. 

(Signed) Héctor M. Nano, 
Buenos Aires, Argentina. 


COLOR SENSE IN PREGNANCY 


Editor, 
American Journal of Ophthalmology: 


Dr. Schiff-Wertheimer, before her recent 
demise, corresponded with me in regard to a 
curious case. A woman artist, who had just 
sold one of her efforts, was asked by the cli- 
ent why the colors on the left side of the 
painting were especially vivid. She then real- 
ized that during her pregnancies she worked 
with artistically brighter colors than nor- 
mally. In this case the particularly brilliant 
color was yellow. No perimetric studies of 
colors were made but Dr. Schiff-Wertheimer 
agreed with my suggestion that such studies 
in pregnancy would be very much worth 
while and might throw some further light on 
the functional changes in the pituitary gland 
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consequent to pregnancy. As I am personally 
unable to carry on this research, I ardently 
hope that some younger confrere may be in- 
spired to do so. 
(Signed) Theodor Fischer-Galati, M.D. 
Andover, Massachusetts. 
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WorTH AND CHavasse’s SQuint. By T. 
Keith Lyle, C.B.E., M.A., M.D., etc., and 
G. J. O. Bridgeman, M.S., M.A., M.B., 
etc. London, Bailliére, Tindall and Cox, 
1959, ninth edition. 382 pages, 214 figures, 
index. Price: $10.00. (The Williams and 
Wilkins Company, Baltimore, Maryland, 
exclusive United States agents. ) 


Very few indeed are the ophthalmologists 
in the world who do not know of the first 
edition by Claud Worth that appeared in 1903 
and the subsequent editions, especially the 
seventh written by Bernard Chavasse, who 
introduced many new concepts, most of them 
widely accepted by now. The eighth edition 
was edited and revised in 1950 by T. Keith 
Lyle, a world-wide authority on ocular mo- 
tility even then. 

In the present edition, Lyle and Bridge- 
man, who is surgeon and medical officer in 
charge of the Orthoptic Department, the 
Western Ophthalmic Hospital (St. Mary’s) 
and ophthalmic surgeon, St. George’s and the 
Victoria Hospital for Children, have indeed 
“produced a textbook which is lucid and prac- 
tical and, as far as possible, fully up to date” 
(quoted from the preface of the ninth edi- 
tion). The well-known book has been rewrit- 
ten and rearranged, simplified and enlarged. 
The illustrations are apt and informative at a 
glance. The book is well printed on excellent 


paper. 

In the last nine years since the eighth edi- 
tion appeared, advances and many changes 
in our interpretation of ocular muscle imbal- 
ance have taken place. It would, of course, 
be ungracious here to point out the marked 
influence that the American “muscle men” 
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have had on these changes. The authors do 
take note of some of them. The approach, 
however, is in the traditional British manner, 
but that is a very good thing indeed. While 
some of us, therefore, may not agree with 
some of the thoughts that are expressed here, 
many of these critics do not agree among 
themselves, either, for the subject is complex 
and wide open for further investigation. 

If you master the information contained 
in this work you will be a very good “muscle 
man” yourself and your diagnostic and sur- 
gical results will be every bit as satisfactory 
as those of the other fellow. 

For those who are already experts, this 
volume will supplement their knowledge and 
give them further food for reflection and per- 
haps change. It is recommended to all oph- 


thalmologists. 
Derrick Vail. 


SQUINT AND ALLIED ConpiTioNns. George P. 
Guibor, M.D., D.D.S. New York, Grune 
and Stratton, 1959. 341 pages, 103 illustra- 
tions, bibliography, index. Price: $11.50. 
George P. Guibor, associate attending oph- 

thalmologist, Children’s Memorial Hospital, 

Chicago, Illinois, has had an enormous clini- 

cal experience of over 25 years in the study 

of more than 41,500 patients with squint. 

During this time, he has pondered and mulled 

over the many complex problems involved. 

His lectures and papers before our societies 

have always been popular and informative. 

His clear logic and lucid expression have con- 

verted many skeptics to his original views 

and made many others stop, look and listen. 

While there are some facets of his presenta- 

tion where there is considerable disagreement, 

for example, his strong support for the non- 
surgical treatment of squint, such is the 
strength and clinical support of his arguments 

that we must listen to him, if we are to im- 

prove our muscle work. 

This is a_ well-written and _ seriously 
thought-out book, full of illustrative case re- 
ports that stir our interest. The author em- 
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phasizes again and again the importance of 
an accurate diagnosis based on most meticu- 
lous and detailed analysis of the problem. 
This in turn is based on an intimate knowl- 
edge of the anatomy and neurophysiology 
that are involved. 

The chapters on the objective examination 
of patients with squint, the functional exam- 
ination of the eyes, amblyopia, anomalous 
correspondence, the use of prisms, occlusion 
and fusion training are particularly good and 
command respect. 


Derrick Vail. 


HANDBOOK OF PuysioLocy, Section I: 
NEUROPHYSIOLOGY, VOLUME II. Edited by 
John Field, H. W. Magoun and Victor E. 
Hall. Baltimore, Maryland, Waverly Press 
Inc., 1960. 660 pages. Price: $20.00. 


This is the second volume of the Hand- 
book of Physiology published by the Ameri- 
can Physiological Society. It is also the sec- 
ond of three volumes which will be devoted 
entirely to Neurophysiology. The first vol- 
ume, which was reviewed in THE JOURNAL 
in January, 1960, covered the major part of 
visual neurophysiology. The present book has 
two major sections: “Motor mechanisms” 
and “Central regulatory mechanisms.” The 
former of these two sections contains this 
book’s only chapter which is primarily con- 
cerned with the neurophysiology of the vis- 
ual system. It is entitled: “Central control of 
eye movements” and is written by D. Whit- 
teridge, Edinburgh University, Scotland. The 
chapter begins with an account of the anat- 
omy and physiology of the extraocular mus- 
cle fibers, nerve fibers and nerve endings. 
There is a detailed presentation of the much 
discussed proprioception of the extraocular 
muscles in animal and man, a field where the 
author has personally made major investiga- 
tive contributions. Also included in this chap- 
ter are discussions of: (1) reflex control of 


eye motions, (2) nystagmus, (3) the impor- 
tance of the superior colliculi in animals and 
man and (4) eye movements and visual cor- 
tex. The author concludes with an interesting 
section about eye motions in man and their 
importance for visual performance. 

That minor portion of this lengthy text 
specifically concerned with visual physiology 
provides a thorough and useful review of a 
subject important to ophthalmologists. A 
good bibliography is also provided. 

Christina Enroth. 


SociIAL CASEWORK AND BLINDNEsS. By S. 
Finestone, Ph.D., F. Lowry, I. Lukoff and 
M. Whiteman, M.D. New York, American 
Foundation for the Blind, 1960. 157 pages. 
Price: $2.75 (hard cover), $1.50 (soft 
cover ). 

The volume, which emanates from the Re- 
search Center, New York School of Social 
Work, Columbia University, in co-operation 
with the American Foundation for the Blind, 
should stimulate the community to a greater 
awareness of the blind person’s needs and 
of the services required to meet them ade- 
quately. In the population of the United 
States, one in 500 is legally blind. Of this 
number 10 percent are under the age of 21 
years, while 50 percent or more are over 65 
years of age. This monograph will be useful 
to both trained and untrained workers in 
agencies of all types that deal with the blind. 
Its viewpoint should be helpful also for case- 
work with persons having other handicaps. 
Because of space limitations, discussion is 
restricted to casework practice with adult 
blind clients. The guiding principle through- 
out is that all blind persons who can work 
should be given an opportunity to do so in 
accordance with their aptitudes and abilities, 
and should be provided with the necessary 
training. 


James E. Lebensohn. 


ABSTRACT DEPARTMENT 


Eprrep sy Dr. F. Hersert HAESSLER 


Abstracts are classified under the divisions listed below. It must be remembered that any given paper 


may belong to several divisions of ophthalmology, alt 
the headings will necessarily be found in any one issue 


men f here it is mentioned only in one. Not all of 
the Journal, 


CLASSIFICATION 


1. embryology, and comparative oph- 
thalmology 

2. General pathology, bacteriology, immunology 

3. Vegetative physiology, biochemistry, pharma- 
cology, toxicology 

4+ ee epics re refraction, color vision 

5. Diagnosis an 

6. Ocular motility 

7. Conjunctiva, cornea, sclera 

8. Uvea, sympathetic disease, aqueous 

9. Glaucoma and ocular tension 


10. Crystalline lens 

1l. Retina and vitreous 

12. Optic nerve and chiasm 

13. Neuro-ophthalmology 

14. Eyeball, orbit, sinuses 

15. Eyelids, lacrimal apparatus 

16. Tumors 

17. Injuries 

18. Systemic disease and parasites 
20. Hygiene, sociology, education, and history 


1 
ANATOMY, EMBRYOLOGY, AND COM- 
PARATIVE OPHTHALMOLOGY 

Jankovsky, Franz. A new method for 
embedding eyes rapidly. Arch. f. Ophth. 
161 :399-404, 1959. 

The author describes a method of em- 
bedding eyes in celloidin-paraffin for his- 
tologic preparation which can be accom- 
plished in three weeks. The sections are 
as good as sections made with the usual 
method of embedding in celloidin which 


takes four to six months. (4 figures) 
F. H. Haessler. 


2 
GENERAL PATHOLOGY, BACTERIOLOGY, 
IMMUNOLOGY 

Adamantiadis, B. A severe case of 
medication allergy involving the eye. 
Arch. d’opht. 19 :858-860, Dec., 1959. 

The author describes the case of a 
young girl who had a history of mild al- 
lergic conjunctivitis and developed a 
severe medication reaction after removal 
of a foreign body. Coincidentally with 
the anterior involvement, there developed 
a central relative scotoma due to edema 
of the macula, with a drop in vision to 


191 


0.1. Adamantiadis then discusses the sub- 
ject of medication allergy from topical 
use of drugs, with particular reference to 
deep involvement. P. Thygeson. 


Merté, Hanns-Jiirgen. Experimental 
study of several problems of corneal ana- 
phylaxis. Arch. f. Ophth. 161 :420-465, 
1960. 


The data gathered by the author in the 
course of his extensive experiments are 
perspicuously tabulated. It was found 
possible to call forth keratitis anaphylac- 
tica by intracorneal injection of denatured 
corneal protein. This was also true when 
the protein used had its origin in the 
animal’s own cornea. Repeated intracor- 
neal injections of killed lues spirochetes 
brought about an anaphylactic corneal 
reaction. The injection of spirochetic anti- 
bodies into the cornea of rabbits infected 
with lues did not give rise to any reactions 
in the cornea. Processes such as those 
which Elschnig and Igersheimer assume 
are necessary for the development of pa- 
renchymatous keratitis of congenital lues 
can be produced experimentally. Injection 
of antihistaminics and local application of 
cortisone conspicuously restrain the ana- 
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phylactic reaction of the corneal tissue. 
(16 figures, 1 table, 75 references) 
F. H. Haessler. 


3 
VEGETATIVE PHYSIOLOGY, BIOCHEM- 
ISTRY, PHARMACOLOGY, TOXICOLOGY 


Auricchio, Giacinto. Independence of 
the steady-state aqueous-plasma osmotic 
gradient of the plasma concentration. 
Acta ophth. 37 :576-582, 1959. 


The blood plasma of nephrectomized 
rabbits was made hypertonic by the in- 
jection of substances (sucrose and naph- 
thalene-2:7 disulphonate), that have a 
very low steady-state aqueous-plasma ra- 
tio. The osmotic gradient between aque- 
ous and plasma recovers in the steady 
state. This phenomenon is consistent with 
the assumption that the membrane sepa- 
rating the aqueous from the plasma has 
such permeability properties that the two 
solutions are in virtual osmotic equilib- 
rium in spite of the difference in their 
vapour pressure. (3 tables, 8 references) 

John J. Stern. 


de Berardinis, E. The presence of a di- 
rect oxidative cycle in the retina. Oph- 
thalmologica 138 :419-422, Dec., 1959. 


In fresh cattle retinas the author has 
demonstrated the two enzymes, glucose- 
6-phosphate dehydrogenase and 6-phos- 
phogluconic dehydrogenase, which are 
involved in the first step of direct glucose 
oxidation via the hexose-monophosphate 
shunt. In some but certainly not all layers 
of the retina the direct oxidative cycle 
may be the dominant metabolic process. 
(2 figures, 10 references) 

Peter C. Kronfeld. 


Boberg-Ans, J., Grove-Rasmussen, K. 
V. and Hammerlund, E. R. Buffering 
technique for obtaining increased physio- 
logical response from alkaloidal eye-drops. 
Brit. J. Ophth. 43 :670-675, Nov., 1959. 


The physiologic action of any alkaloid 


instilled into the eye results from the 
penetration through the cornea of the free 
base of the drug rather than of its ionic 
form. Because the pH of the eye is 7.4, 
larger concentrations of the drug must be 
used to obtain necessary action than if 
the pH were much lower. It was deter- 
mined that if the pH of the eye can be 
changed for the instillation, then consid- 
erably weaker solutions could be used 
with the same functional result. In this 
study, this was accomplished by first buf- 
fering the eye with one or two drops of 
sterile isontonic sodium borate solution, 
pH 9.2, and then following this with a 
single drop of the desired drug salt made 
isotonic with sodium chloride. Six alka- 
loid drugs were tested in one eye and the 
fellow eye was used as an unbuffered con- 
trol. In the buffered eye a weak solution 
of one-half to one-twentieth of the con- 
centration usually used gave an equally 
strong physiologic effect. (12 references) 
Morris Kaplan. 


Carapancea, M. Physiopathologic study 
of ocular disease due to quinine intoxica- 
tion. Arch, d’opht. 19 :841-849, Dec., 1959. 


The author notes that confusion con- 
cerning the mode of action of quinine on 
the eye in quinine intoxication is due 
largely to the rarity of cases. He men- 
tions that only five cases were studied in 
21 years at the Coltea Hospital. He de. 
scribes the clinical features of quinine in- 
toxication with particular reference to 
visual field changes but includes such 
other signs and symptoms as hemeral- 
opia, paresis of accommodation, visual hal- 
lucination, and metamorphopsia. The con- 
stant and pathognomonic objective signs 
of the toxicity include mydriasis, retinal 
pallor due to edema or to constriction of 
arterioles, modifications of color and con- 
tour of the papilla, and contrasting red- 
ness of the macula. He reports the case 
of a girl of 16 years poisoned by five 
grams of quinine bisulfate in whom am- 
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aurosis developed within several hours. 
He concludes that the primary lesion is 
intraretinal and not ophthalmoscopically 
visible, whereas the late lesion is vascular 
and thus readily demonstrable with the 
ophthalmoscope. In a study on rabbits he 
was able to show that retinal degenera- 
tion involved the ganglion cells and the 
rods and cones. He concludes with a dis- 
cussion of the pathogenesis of the vari- 
ous neurologic signs and symptoms of 
the intoxication which he believes are 
due to toxic action on the central nerve 
centers and on the adrenalin-producing 
portion of the adrenal gland. (6 refer- 
ences) P. Thygeson. 


Cavka, V. The fronto-orbital centers 
for intraocular and blood pressure regu- 
lation: further investigations. Ophthal- 
mologica 138 :413-418, Dec., 1959. 


After electric stimulation, by a previ- 
ously described technique (cfr. Am. J. 
Ophth. 45:883, 1958), of certain cortical 
areas in the frontal lobes of dogs the au- 
thor has observed fluctuations in blood 
pressure and intraocular pressure which 
he interprets as evidence for pressure- 
regulating centers. (6 figures, 9 refer- 
ences) Peter C. Kronfeld. 


Geeraits, W. J., Chan, G. and Guerry, D. 
The effect of alpha-chymotrypsin on zon- 
ular and anterior hyaloid membrane: ex- 
periments on eyes in the human, rabbit 
and dog. South. M. J. 53 :82-85; Jan., 1960. 


The authors describe a technique for 
demonstrating, under direct observation 
with the slitlamp biomicroscope, the ac- 
tion of alpha-chymotrypsin on the zonular 
fibers in rabbit eyes in vivo and in dog 
eyes in vitro. It was observed that a num- 
ber of zonular fibers were completely dis- 
solved, while others remained identifiable, 
though structurally modified. They men- 
tion that the incomplete lytic action might 
have been due to rapid inactivation of the 
enzyme after its injection into the ante- 


rior chamber. No effect on the hyaloid 
membrane was observed after prolonged 
applications of 1 : 1000 solution of alpha- 
chymotrypsin to this structure. (8 figures, 
7 references) Joseph H. Derivaux. 


Huggert, A. Studies of the water of the 
crystalline lens. IV. The sodium space of 
the rabbit lens, measured in vivo. Acta 
ophth. 37 :522-527, 1959. 


The extracellular space of the cortex 
and the nucleus of the rabbit lens, meas- 
ured in vivo by Na*, was found to be 10 
to 12 percent and 4 to 7. percent respec- 
tively. The superficial parts of the lens 
showed a higher uptake than did the 
whole cortex, especially above three years 
of age. Values for the central parts were 
rather constant, 3 to 4 percent for all ages. 
(1 figure, 11 references) John J. Stern. 


Krueger, R. and Kiichle, N. J. with the 
collaboration of Béckenhof, W. The free 
amino acids and peptids in the lens of 
pigs and cattle. Arch f. Ophth. 161 :381- 
386, 1959. 


The authors used Van Slyke’s ninhy- 
drin method to determine the amino- 
nitrogen content of the free amino acids 
in 69 normal lenses of pigs and 13 of 
cattle. They found an average of 25 mg. 
percent. From these data one can calcu- 
late that the lens of these animals con- 
tains 250 mg. percent of free amino acid. 
Further scouting measurements suggest 
that a similar quantity of aminonitrogen 
of the protein-free lens fluid occurs com- 
bined with peptids. (2 tables, 14 refer- 
ences) F. H. Haessler. 


Krueger, R. and Kiichle, H. J. with 
collaboration of Kalfhaus, G. The free 
aminoacids and peptids in the vitreous of 
pigs and cattle. Arch. f. Ophth. 161 :387- 
390, 1959. 


A study similar to the one abstracted 
above showed that in the vitreous fluid of 
these animals the average total content of 
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free amino acids is about 30 mg. percent 
(2.84 mg. percent amino nitrogen in the 
pig, 2.99 in cattle) whereas the part played 
by aminonitrogen in the formation of 
peptids is essentially smaller. (2 tables, 9 
references) F. H. Haessler. 


Oksala, A. and Lehtinen, A. Floures- 
cence analysis of the framework in the 
congealed vitreous. Acta ophth. 37 :552- 
559, 1959. 


After injection of sodium fluorescein 
into the vitreous, ox eyes were frozen 
with carbon dioxide ice. Examination in 
ultraviolet light showed the staining sub- 
stance more strongly attached to the fi- 
bers of the vitreous; they formed a net- 
like framework of uniform density. The 
vitreous was adhering, in addition to its 
base, to the equator, the optic dic and the 
macula. Occasionally it adhered also to 
the retina at other sites, or to the poste- 
rior lens capsule. (4 figures, 40 refer- 
ences) John J. Stern. 


Papanos, G., Spitzky, K. H. and Trich- 
tel, F. The permeation of penicillin ‘into 
the rabbit’s eye. Arch. f. Ophth. 161 :329- 
1959. 


A water-soluble penicillin was given to 
rabbits intravenously through an ear vein, 
intramuscularly in the gluteous muscula- 
ture or subconjunctivally. Four animals 
were used for each route. One hour later 
blood was taken from a vein in the other 
ear and by puncture of the anterior cham- 
ber 0.25 ml. of aqueous was aspirated. 
When the penicillin had been given sub- 
conjunctivally the aqueous was always 
taken from the same eye. The samples 
were tested against Staphylococcus aure- 
ous in comparison with penicillin V and 
penicillin G by a modification of the pro- 
cedure of Dornbush and Pelcak. The aque- 
ous content was greater after the ad- 
ministration of penicillin G than after 
penicillin V and coresponded to about 1/ 
10 of the serum level after parenteral ad- 


ministration. After subconjunctival appli- 
cation, the serum level was about 1/10 
that of the aqueous content. (4 tables, 17 
references) F, H. Haessler. 


Pedler, C. Studies on developing ret- 
inal vessels. VII. Fluoride-induced vaso- 
obliteration and its relation to retinal ma- 
turity. Brit. J. Ophth. 43:681-685, Nov., 
1959. 


Much work has been done to explain 
the mechanisms involved in vaso-obltera- 
tion in the immature retina in the pres- 
ence of hyperoxia. Certain experiments 
have indicated that intravitreal adminis- 
tration of inhibitors of glycolysis, such as 
sodium fluoride, can bring about this ob- 
literation of vessels in a repeatable man- 
ner by retinal swelling which actually 
mechanically closes off the vessels. Ped- 
ler reports the results of these experi- 
ments and also a _ determination of 
whether there is any similarity between 
the age at which fluoride ceases to affect 
the retinal vessels and the age at which 
hyperoxia becomes ineffective. Injections 
were made into the vitreous and the drug 
deposited upon the surface of the retina 
in the experimental animals. Obliteration 
of the vessels did occur and this process 
could be reversed by the injection of 1- 
percent amethocaine solution. This reac- 
tion was consistent up to the age of 14 
days after which it became inconstant 
until 21 days and was completely ineffec- 
tive after 50 days. These ages are con- 
sistent with the changes brought about 
by ambient hyperoxia. (7 references) 

Morris Kaplan. 


Rohen, J. W. The resistance to aqueous 
outflow. Ophthalmologica 139:1-10, Jan., 
1960. 

Previous morphologic studies of the 
outflow channels in the human eye (cfr. 
Am. J. Ophth. 48:204, 1959) have been 
continued and expanded. Tangential sec- 
tions through the trabecular region show 
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that the connective tissue fibers increase 
in fineness and density as the inner wall 
of the canal is approached. Flocks’ pore 
tissue is a net of argyrophilic fibers sur- 
rounding actual holes or pores. There is 
a complete endothelial lining of the inner 
wall of the canal, but the individual cells 
are capable of contraction and deforma- 
tion “so as to make room for a migrating 
cell.” Perfusion of enucleated human or 
monkey eyes causes’ characteristic 
changes in the inner wall of the canal in- 
cluding the endothelium. 

Trephine buttons of early glaucomas 
show three types of changes: 1. nodular 
proliferation of meshwork cells. 2. degen- 
eration of the inner wall of the canal with 
thickening of the pore area, and 3. hyalin- 
ization of the membranous coat of the 
trabeculae. 

Summing up, the author believes the 
principal site of the resistance to aqueous 
outflow to be located in the inner wall of 
the canal. There an “endothelium-base- 
ment membrane system” actively regu- 
lates the rate of aqueous outflow. (12 fig- 
ures, 22 references) Peter C. Kronfeld. 


Sartori, C. Evaluation of a new vaso- 
constricting drug in ophthalmology. Klin. 
Monatsbl. f. Augenh. 136:237-240, 1960. 

Otriven (Ciba) is a drug derived from 
Privine hydrochloride. The derivative is 
mildly astringent and vasoconstricting 
without causing secondary hyperemia. A 
0.1-percent solution was found to be most 
effective in many nonspecific lesions of 
the conjunctiva. (1 table, 6 references) 

Gunter K. von Noorden. 


Semenovskaya, E., Zaretskaya, R., 
Bogoslovsky, A. and Idanoff, V. Methods 
and results of electrophysiological inves- 
tigations in ophthalmology. Ophthalmo- 
logica 139 :24-44, Jan., 1960. 

This report comes from the laboratory 
for physiological optics (named after 
S. V. Kravkov) of the Ophthalmological 


Institute in Moskow named after Helm- 
holtz. In the study of various ocular dis- 
eases the investigators employ not only 
electroretinography (ERG) combined 
with electroencephalography (EEG) but 
also determinations of the retinal thresh- 
old for single and rhythmic galvanic 
stimuli. The frequency of intermittent or 
repeated electric stimuli at which the 
phosphene disappears can apparently be 
determined with similar accuracy and 
consistency as the critical fusion fre- 
quency and is therefore named the criti- 
cal frequency of extinction of the phos- 
phene. This frequency is considered an 
indicator of the speed of propagation of 
impulses in the entire visual system and 
a measure of the state of “relative labil- 
ity” of brain cells. 

The American reader will be particu- 
larly interested to learn that in glaucoma 
the threshold for single galvanic stimuli 
is within normal limits while the critical 
frequency of extinction of the phosphene 
is markedly lowered. 

The Russian investigators have paid 
special attention to abnormalities in the 
electroencephalogram in glaucoma and 
have reached the conclusion that the 
glaucomatous pathologic process may af- 
fect higher visual centers before it affects 
the retina. 

Electrophysiologic methods may also 
be of investigative value in diseases such 
as concommitant strabismus, retinal de- 
tachment and retinitis pigmentosa. (10 
figures, about 50 references) 

Peter C. Kronfeld. 


Steinvorth, E. Experimental study of 
the behavior in electrophoresis of water- 
soluble proteins of the corneal epithelium 
of the calf under the influence of various 
temperatures and medicaments. Arch. f. 
Ophth. 161 :466-491, 1960. 

The author investigated the effects of 
eight groups of medicaments, namely: 
astringents, chemotherapeutic and anti- 
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biotic agents, local anesthetics, vasocon- 
strictors, vasodilators and lymphogogues, 
epithelial regenerators, miotics, and myd- 
riatics. (13 figures, 1 table, 45 references) 
F. H. Haessler. 


Trichtel, F. and Papapanos, G. Com- 
parative corticosteroid determinations in 
the normal aqueous of various mammals. 
Arch. f. Ophth. 161 :325-328, 1959. 

By means of the modification of the 
tertazol-blue test of Mader and Buck, 
differences were determined in the corti- 
costeroid content of the aqueous of mam- 
mals of the same and different species. 
Though great variation of concentrations 
were found among the various genera, 
differences within a genus were insignifi- 
cant. The authors also showed that the 
corticosteroid content of the aqueous is 
greater in older animals than in the 
younger. (1 figure, 1 table, 10 references) 

F. H. Haessler. 


Vesey, F. A. Effects of mechanical ob- 


struction of the chamber angle in rabbit 
eyes. Ophthalmologica 139:11-19, Jan., 
1960. 

To decide the importance of the struc- 
tufes of the chamber angle in the genera- 
tion of increased intraocular pressure, 
various methods were tried to obstruct 
the angle in the rabbit. The results of im- 
plantation of a circling polyethylene tube 
into the angle are now reported in detail. 
Tubes of 0.6 to 0.9 mm. outside width 
were bent to a U-shape and introduced 
through a small corneal incision into the 
anterior chamber where they adapted 
themselves perfectly to the shape of the 
angle. A remarkable phenomenon oc- 
curred two to three days after the opera- 
tion: a ring-like, 2 to 3 mm.-wide, bright 
red peripheral zone of corneal vasculari- 
zation developed, lasting two to three 
weeks and leaving the central part of the 
cornea perfectly clear. The eyes with im- 
plants were observed clinically for a 


number of months. The constant clinical 
finding was a decrease of the intraocular 
(tonometric) tension in the eye operated 
upon to half of normal or less. 

At various intervals an animal was 
killed and the eye operated upon ex- 
amined histologically. The free ends of 
the tube slowly pressed themselves into 
the spongy tissue between ciliary body 
and sclera, gradually progressing into 
and to the rear of the ciliary body. The 
muscle and connective tissue of the cili- 
ary body formed a wall around the tube 
and the spongy tissue of the angle 
seemed to return to normal. 

The author states that the permanent 
lowering of pressure in the eye operated 
upon could have been only due to one 
factor, namely decreased formation of 
aqueous. Nevertheless he believes that 
“these experiments create a powerful 
argument against the theory that any 
sort of obstruction or blocking in the 
spongy tissue of the chamber angle in the 
canal of Schlemm would result in in- 
creased intraocular pressure followed by 
other pathologic changes named glau- 
coma.” (5 figures) Peter C. Kronfeld. 


de Vincentiis, M. and Testa, M. Re- 
searches for biochemic characterizing of 
the phosphomono-esterase of ocular tis- 
sues. Acta ophth. 37 :491-494, 1959. 


There is a biological analogy between 
the phosphomono-esterase of choroid and 
corneal epithelium, and the osseous phos- 
phomono-esterase ; no such analogy was 
found for the corresponding enzyme of the 
retina. This is interesting because of the 
fact that only choroid and cornea can 
undergo osseous metaplasia. (1 figure, 7 
references) John J. Stern. 


Walters, P. T. Anaerobic glycolysis in 
rats affected with retinitis pigmentosa. 
Brit. J. Ophth. 43 :686-696, Nov., 1959. 

Retinitis pigmentosa is a hereditary 
disease of unknown etiology character- 
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ized by a progressive course beginning 
in childhood with night-blindness and 
progressing to severe retinal pigment 
changes which frequently lead to blind- 
ness. Pathologically there ts a degenera- 
tion of the retinal neuro-epithelium, par- 
ticularly of the rod cells, with attenuation 
of the retinal blood vessels and optic 
atrophy. A closely similar condition which 
is also hereditary occurs in rats and pre- 
sents the same pathologic features. Wal- 
ters believes that studies of the metabol- 
ism of the retinas of these rats might lead 
to some understanding of the disease in 
man and to this end investigation of the 
anaerobic glycolysis of the retina, which 
is extremely high in the rat, was carried 
out. 

The rats were first bred to a pure line 
of diseased animals, which took several 
generations, and then the rate of anaero- 
bic glycosis was measured by a ma- 
nometer. It was found that this metabolic 
process presented a rate of about 18 per- 
cent lower in the affected retinas than in 
normal animals and this was found to be 
so at an age prior to appearance of histo- 
logis changes. This lowered metabolism 
may well be due to the absence of a par- 
ticular enzyme. 

In the rabbit it has been found that tn- 
travenous injections of sodium 1odoace- 
tate could produce retinal lesions very 
similar to those of retinitis pigmentosa 
and in these animals a lowered rate of 
anaerobic glycolysis was found. 
These results indicate that in the rat, at 
least, the disease is most probably a met- 
abolic disturbance rather than a progres- 
sive retrogression or abiotrophy,. (24 fig- 
ures) Morris Kaplan. 


4 
PHYSIOLOGIC OPTICS, REFRACTION, 
COLOR VISION 


ten Doeschate, G. Cezanne, a forerun- 
ner of Luneburg. Ophthalmologica 138: 
456-458, Dec., 1959. 


Luneburg is the author of a mathe- 
matical analysis of the subjective visual 
space (Princeton 1947) which Linksz 
presented in abridged form in his Physi- 
ology of the Eye. 

Some of Cezanne’s paintings were used 
for the analysis of subjective space be- 
cause actual photographs of some of the 
landscape subjects were available. The 
photographs clearly showed that Cezanne 
had painted the background objects rela- 
tively larger (compared to the fore- 
ground), apparently to satisfy his own 
subjective visual space. This relative en- 
largement of the background is one of the 
principal features of Luneburg’s geo- 
metric analysis. 

ten Doeschate’s point of view is that 
Cezanne had possibly recognized the 
weakness, in terms of space values, of 
photographs of a landscape and. had in- 
stinctively or imtentionally corrected it 
by making his background objects exceed 
their actual visual angles. (2 figures, 6 
references) Peter C. Kronfeld. 


Laterza, A. Egocentric localization of 
objects in space as a non-exteroceptive 
function. Riv. oto-neuro-oftal. 34 :181-192, 
March-April, 1959. 

The egocentric localization of objects 
in space can be either exteroceptive (a 
retinal-foveal function) or non-exterocep- 
tive. The author reviews the literature 
concerning the non-exteroceptive mecha- 
nism and presents personal observations 
of errors in localization which were ob- 
served as a result of an ophthalmoplegia. 
(25 references) Wm. C. Caccamise. 


Lima, F. After-image studies. Rev. 
brasil. oftal. 18 :293-304, 1959. 


The author studies after-images and af- 
ter his analysis of the entire phenomenon 
he chooses Cueppers’ concept of the af- 
ter-image. Through the interpolation of 
prisms, he demonstrates that the after- 
image is not a real image but a spatial 
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perception. The author produces Cuep- 
pers’ after-image and transfers it to the 
opposite eye from the one to be stimulated 
and feels that this will be of great signifi- 
cance in the treatment of amblyopia. (4 
figures) Walter Mayer. 


Martins, M. Treatment of amblyopia. 
Rey. brasil. oftal. 18:335-341, Dec., 1959. 


The author outlines the treatment of 
amblyopia according to the ideas of Cuep- 
pers and he summarizes the results he 
obtained in 28 cases. (5 references) 

Walter Mayer. 


Oppel, O. and Schmidt-Mumm, E. The 
functional aspects of amblyopia and its 
relation to phylogenesis. Arch. Soc. oftal. 
hispano-am. 19 :805-814, Oct., 1959. 


The authors review briefly the develop- 
ment of the visual function in lower ani- 
mals and discuss in greater detail the 
development of the visual functions in 
man. The function of the hypothalamus, 
of the anterior quadrigeminal bodies and 
of the external geniculate bodies is de- 
scribed and illustrated. Reference is made 
to the work of Harms and Granit on the 
centrifugal conductibility of the optic 
nerves and pathways. In amblyopia the 
most primitive function is not affected. 
The perception of light and dark func- 
tions in the most severe cases of ambly- 
opia. The disturbances involve the latest 
philogenetic function which is the orthog- 
nostic ability; it may vary from but a 
slight to a complete loss. Along with the 
loss of central visual acuity may be asso- 
ciated other orthognostic disturbances 
such as incapacity of definition, eccentric 
fixation, difhculty of localization and ocu- 
lomotor disturbances. The most severe 
amblyopia has a visual acuity equal to 
that of an infant six.to eight weeks old, in 
whom the recognition of objects has not 
as yet developed. Pediatricians should be 
informed that the success of the treatment 
of amblyopia is in direct relation to the 


time at which the treatment is instituted. 
(4 figures) Ray K. Daily. 


Pimentel, P. Asthenopia. Rev. brasil. 
oftal. 19:5-10, March, 1960. 


The author feels that glasses are very 
often not the only answer to a problem of 
asthenopia. Emmetropia and orthophoria 
are the exception rather than the rule but 
some refractive errors do not require cor- 
rection. For example, a hyperopia of 0.75 
diopters in small children does not re- 
quire correction. Phorias, convergence 
and accommodation have to be checked in 
cases of asthenopia. Walter Mayer. 


Warburg, M. Occupational prognosis 
in excessive myopia. Illustrated by a se- 
ries of patients from the State Institute 
for the Blind and weak-sighted. Acta 
ophth. 37 :467-490, 1959. 


Review of 74 persons, blind as well as 
weak-sighted as a result of excessive my- 
opia, encourages a very optimistic view 
concerning their vocational guidance. Es- 
pecially the young patients have been able 
to pursue other than the “traditional 
blind persons’ trades.” However, once 
they are rendered useless on the labor 
market, their chances of rehabilitation are 
scarcely better than those of persons with 
acquired blindness. (9 tables, 8 refer- 
ences) John J. Stern. 


5 
DIAGNOSIS AND THERAPY 


Brodsky, M. and Brodsky, M. E. Re- 
sults obtained with the after-image 
method in the treatment of amblyopia. 
Arch. oftal. Buenos Aires 34:279-283, 
Nov., 1959. 


After giving a brief outline of the treat- 
ment of amblyopia as advocated by Cup- 
pers, the authors report the results ob- 
tained in 40, mostly strabismic, ambly- 
opic patients ranging in age from five to 
28 years. These patients were among un- 
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specified numbers with central fixation 
which did not respond to occlusion of the 
sound eye, with unstable central fixa- 
tion, with eccentric fixation, and, lastly, 
with a wandering, indefinite type of fixa- 
tion. In 10 patients no amelioration took 
place, in 23, only a moderate gain (from 
0.1 to 0.4) could be obtained, in three, 
a marked improvement (of an order of 
0.7 to 0.9) was achieved, while in none 
was the 20/20 level reached. The best re- 
sults were obtained where fixation was 
central, though occasionally unstable; 
when it was eccentric, on the other hand, 
the results were of little practical con- 
sequence. (1 table) 
A. Urrets-Zavalia, Jr. 


Enrico, L. and Rogers, A. Beta therapy 
in ophthalmology. Rev. brasil. oftal. 18: 
311-332, Dec., 1959. 


The authors give a rather complete 
summary of the physical and physiologi- 
cal characteristics of beta-ray therapy and 
then outline the indications, contraindica- 
tions and restrictions to this form of ther- 
apy. Their experience with this form of 
therapy in 64 patients is tabulated. (3 fig- 
ures, 3 tables, 18 references) 

Walter Mayer. 


Francois, J. Photocoagulation in oph- 
thalmology. Ann. d’ocul. 193:1-16, Jan., 
1960. 


The author reviews the indications for 
the use of the photocoagulator and illus- 
trates his article with pre- and post-op- 
erative fundus photographs. These in- 
clude macular holes without detachment, 
peripheral tears without detachment, ret- 
inal periphlebitis, choroidal sarcomas, 
metastatic carcinomas of the choroid, 


angiomata and retinoblastomas. 

In the case of tumors, successful photo- 
coagulation is possible only in sharply 
circumscribed lesions of small size. Ap- 
proximate figures are given for these. (17 
figures, 5 references) 


David Shoch. 


Krasnor, M. L. and Borishpoletz, V. I. 
The problems of anesthesia and potenti- 
ated premedication of surgical patients in 
ophthalmology. Vestnik Oftal. 3:3-10, 
May-June, 1959. 


The authors emphasize their use of 
premedication in eye surgery where local 
anesthesia is employed. They administer 
bromides for several days prior to sur- 
gery, phenobarbital in doses of 100 mg. 
the night before operation and 100 mg. of 
phenobarbital or nembutal one hour be- 
fore operation. In addition they admin- 
ister one hour before surgery a mixture 
consisting of 25 to 50 mg. of aminasin (a 
tranquilizer), 20 mg. dimedrol (for its 
anti-histaminic effect), and 10 mg. of 
promedol (an analgesic). They have 
noted a marked improvement in the at- 
titude of the patient as well as a diminu- 
tion in operative and postoperative com- 
plications. (62 references) 

Victor Goodside. 


Mackay, R.S.,and Marg, E. Fast, auto- 
matic, electronic tonometers based on an 
exact theory. Acta ophth. 37 :495-507, 
1959. 


If a powder conducting electricity is 
mixed with a binder that retains some 
flexibility on drying, a paint is obtained 
which changes its electrical resistance 
with pressure. Increasing force compresses 
the material slightly and causes a de- 
crease in resistance to be indicated by an 
ohm-meter. This principle has been used 
to construct a tonometer in which a dried 
dot of such paint is pressed against the 
cornea and the change of its electrical 
resistance is used to measure the intra- 
ocular pressure. In a second application 
of the same principle the flattening of the 
cornea under pressure from the instru- 
ment is used to estimate the ocular ten- 
sion. In a third, and preferred alternative, 
pressure of the instrument flattens the 
cornea beyond the area of the pressure- 
sensitive paint and it is shown that with 
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this method the only force applied to the 
paint transducer is that of the intraocular 
pressure. Another principle is presented 
in which a minute crystal oscillator is 
used as transducer. In still another form 
a metal plate covered with a limp, con- 
ducting diaphragm is pushed against the 
eye. The electric capacity between the 
diaphragm and a metallic back plate can 
be measured by a suitable capacity de- 
tector. Finally a motion sensor can be 
employed in which the motion of a small 
plunger is sensed by a coil which detects 
the displacement of a ferrite core. Techni- 
cal details are presented which should be 
consulted in the original article. It is not 
quite clear whether all these instruments 
have actually been built, but one, at least, 
the one using a motion sensor, has been 
tested and compared with the Mueller, 
Schietz, and Goldmann tonometer. It is 
claimed that it is not significantly affected 
by corneal elasticity or rigidity, corneal 
curvature or astigmatism, or surface ten- 
sion of lacrimal fluid. No auxiliary de- 
vices, such as slitlamps or corneal micro- 
scopes are necessary and no complicated 
calibrations required. The instruments 
promise to be sufficiently simple and in- 
expensive to allow their use not only by 
optometrists and ophthalmologists but 
also as screening devices by the general 
practitioner. (8 figures, 6 references) 
John J. Stern. 


Mikuni, M., Yoneyama, T., Ishii, K. 
and Makabe, R. Optical transposition of 
measurements on the fundus. Klin. Mo- 
natsbl. f. Augenh. 136:161-166, 1960. 


Measurements are made with a meas- 
uring ocular (after Mikuni) in a Gull- 
strand ophthalmoscope. The total refrac- 
tive power of the eye, which varies con- 
siderably, is an important constant in 
the transposition of instrument readings 
into absolute values. The optical meas- 
urements of the optic disc were com- 
pared with actual anatomical measure- 
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ments in enucleated eyes and the total 
refractive power of the eye was calcu- 
lated by means of a formula. An average 
value of 66.6 D was obtained, but devia- 
tions as great as 10 D were observed. (4 
tables, 14 references) 

Gunter K. von Noorden. 


Moreno Cadierno, M. and Crespi Car- 
car, F. Treatment of ocular burns with 
Vasculat. Arch. Soc. oftal, hispano-am. 
19 :815-818, Oct., 1959. 


Vasculat, suggested for the therapy of 
ocular burns by Leydecker, is chemically 
a p-oxyfenil-etanol-butilamin. It is a de- 
rivative of sympatol, with distinct phar- 
macologic characteristics. It is a vasodila- 
tor and exerts its action on the arteries 
and especially on the capillary segment. 
The author reports four cases, two of 
severe acid burns of the anterior ocular 
segment, one of traumatic bullous kera- 
titis, and one of non-traumatic keratitis, 
in which the patient recovered promptly 
under instillations of Vasculat. 


; Ray K. Daily. 


Pillat, A., Trichtel, F. and Oberhum- 
mer, M. Fundamental data for iodine 
therapy of the eye. Arch. f. Ophth. 161: 
319-324, 1959. 


The authors used the very sensitive 
micromethod of Spitzy, Reese and Skrube 
for the first measurements of the 1odine 
content of the aqueous and the tissues of 
the eye and their relation to the iodine con- 
tent of the serum. The eyes of man, cattle 
and rabbits were used. Because the quan- 
tity of iodine is small in all of the tissues 
except the sclera it was necessary to use a 
sample of at least 200 mg. of moist tissue. 
In order to get samples of this size of 
some of the tissues several eyes had to be 
pooled. The iodine content of the lens ts 
less than 0.4 pg percent and in the vitre- 
ous it varied between 0.2 and 1.2 pg per- 
cent. In tissue with an active circulation, 
the anterior uvea and the choroid for ex- 
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ample, the iodine content depends on the 
iodine level in the aqueous and the serum. 
In the sclera the iodine level was sur- 
prisingly high in every case. The iodine 
level in the aqueous is between 1.2 and 
7.0 wg percent and its average is 10 to 20 
percent lower than in the blood serum, 
where is varied between 1.7 and 7.2 ug- 
percent in man, cattle and rabbits. In the 
sclera the iodine content varied between 
5.6 and 16 ug percent and is probably due 
to the small moisture content of this 
tissue. In the lens and the vitreous no 
iodine was demonstrable in almost all of 
the eyes. (3 tables, 10 references) 
F. H. Haessler. 


Rossi, G., Canossi, G. C. and Pasqui- 
nelli, C. The diagnostic use and possible 
therapeutic effects of cerebral pneumog- 
raphy in opticochiasmatic arachnoiditis. 
Riv. oto-neuro-oftal. 33:611-653, Nov.- 
Dec., 1958. 


Studies by the authors indicate that air 
cisternography can be of both diagnostic 
and therapeutic importance in patients 
with opticochiasmatic arachnoiditis. In 
some patients with negative cisternoen- 
cephalographic findings a beneficial ther- 
apeutic effect appeared to substantiate a 
diagnosis of the underlying inflammatory 
process. (6 figures, 12 diagrams, 25 refer- 
ences) Wm. C. Caccamise. 


Santalices Muniz, F. A new model of 
an anterior chamber canula. Arch. Soc. 
oftal. hispano-am. 19 :819-821. Oct., 1959. 

This anterior chamber irrigating needle 
is shaped like a cyclodialysis spatula and 
has two openings laterally, one on each 
side close to its blunt end. The advantage 
claimed for it is the elimination of the 
danger of injury to the corneal endothe- 
lium or the lens capsule by a stream 
which is directed forward or backward. 


(2 figures) Ray K. Daily. 


Tokareva, B. A. Combined method of 
anesthesia in ophthalmic surgery in chil- 


dren. Vestnik Oftal. 3:16-22, May-June, 
1959. 


The author describes a system of anes- 
thesia used with satisfaction in 800 eye 
operations on children. 

A cleansing enema was given at 7 A.M. 
and a light breakfast at 9 A.M. One hour 
before operation phenobarbital was 
given, and directly before going to the 
operating room the child was given a two- 
percent chloral hydrate solution rectally. 
On the operating table a subcutaneous 
injection of promedole (an analgesic) 
was followed by a retrobulbar injection 
of two-percent novocaine and a topical 
anesthetic by instillation. A superior 
rectus suture was placed. In older chil- 
dren an intramuscular injection of 
dimedrol (an antihistaminic) was also ad- 
ministered one hour before operation. 
The doses used naturally varied with the 
age, general condition of the child, his 
mental make-up, and the character and 
duration of the operation. (2 tables, 13 
references) Victor Goodside. 


6 . 
OCULAR MOTILITY 


Adams, Alfred. The duration of opto- 
kinetic excitation. A contribution to “A 
study of the physiology of the optokinetic 
afternystagmus” by Mackenson and Wieg- 
mann. (Arch. f. Ophth. 160:497-509), 
Arch. f. Ophth. 161 :334-340, 1959. 


Adams’ study of the afternystagmus, 
which appears with the eyes closed after 
preceding optokinetic nystagmus, is based 
on the analysis of 72 electronystagmo- 
grams (ENG) and 11 pathologic ENG. 
This “optokinetic afternystagmus” was al- 
ways horizontal, after vertical as well as 
horizontal movement of the stimulating 
pattern. It was however much more fre- 
quent after horizontal movement. Reasons 
are brought forth for not accepting the 
rotating strip of light which served as 
“stimulating pattern” as a specific stimulus 
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for releasing the optokinetic afternystag- 
mus. The optokinetic afternystagmus is 
probably the result of a thalamo-reticular 
persistence of stimulus. Pathologic dis- 
tribution of opto-vestibular fundamental 
stimulation will either be chanelled or in- 
hibited. (2 figures, 2 tables 6 references) 
F. H. Haessler. 


Arruga, A. Early squint surgery and 
anomalous correspondence. Kev. brasil. 
oftal. 18 :285-291, Dec., 1959. 


The author feels that surgery in the 
very young patient is contraindicated be- 
cause an exact examination is not possi- 
ble. While a fairly good cosmetic result 
may be obtained it is, however, possible 
to leave uncorrected very small amounts 
of deviation, especially vertical deviation, 
which, due to their small size, are much 
harder to correct later on. Unless the 
squint is extremely large, surgery should 
be postponed until the child is somewhat 
older. Walter Mayer. 


Bagonini, B. and Tavolara, L.A clinical 
study of the development of amblyopia in 
cases of concomitant strabismus. Boll. 
d’ocul. 38:102-114, 1959. 


The authors conclude that suppression 
scotoma does not always develop in cases 
of concomitant strabismus. They found 
that the greater the angle of strabismus, 
the more likely was suppression to de- 
velop, whereas in cases of small-angle 
strabismus suppression was not invart- 
able. Patients who had small-angle stra- 
bismus, could perceive diplopia and had 
normal retinal correspondence were less 
likely to develop suppression and amblyo- 
pia. The ability to fuse made the develop- 
ment of suppression phenomena less likely. 
(2 figures, 1 table, 22 references) 

Joseph E, Alfano. 


Lian, O. K. Muscle transplantation as 
additional therapy in concomitant stra- 


bismus. Ophthalmologica 138 :431-435, 


Dec., 1959. 

In five cases of concomitant and in one 
case of paralytic esotropia extensive sur- 
gery on the horizontal recti resulted in 
only partial correction of the deformity. 
Additional tendon transplants after Hum- 
melsheim actually reduced the deviation 
and contributed substantially toward a 
satisfactory cosmetic result. (23 figures) 

Peter C. Kronfeld. 


Mariotti, L., and Zucchi, M. A relation- 
ship between concomitant strabismus and 
anomalies of behavior in the infant. Riv. 
oto-neuro-oftal. 33:685-698, Nov.-Dec., 
1958. 

X-ray examination of the skull in 24 
children with nonparalytic strabismus re- 
vealed slight changes or variations from 
the absolutely normal that might possibly 
suggest a relationship between the stra- 
bismus and a previous cerebropathy. (3 
figures, 6 references) 

Wm. C. Caccamise. 


Martins, M. A case of paralysis of the 
internal rectus. Rev. brasil. oftal. 19 :39- 
43, March, 1960. 


The author presents a case of paralysis 
of the medial rectus muscle which was 
corrected surgically by cutting the in- 
sertion of the superior oblique muscle 
and transplanting it into the medial 
rectus insertion and then’ recessing the 
lateral rectus muscle. (6 figures) 

Walter Mayer. 


Naylor, E. J. and Stanworth, A. Bin- 
ocular depth perception in small-angle 
strabismus. Brit. J]. Ophth. 43 :662-669, 
Nov., 1959. 

Despite apparent good functional re- 
sults in strabismus which has had treat- 
ment, depth perception is often found 
to be quite poor. On a new modified ma- 
jor amblyoscope it is possible to measure 
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and study’ small-angle squints and this 
was done in the patients described in this 
paper in an attempt to explain the poor 
depth perception. The determination of 
depth perception in the young patient is 
very difficult and requires some com- 
promise; it was done here in 66 patients 
using two vertical rods with one being 
movable forward and backward. It was 
found that there is a definite relationship 
between the difficulties of depth percep- 
tion and derivations from parallelism even 
to less than 0.5 prism diopter. Those pa- 
tients who had abnormal retinal corres- 
pondence also presented the greatest dis- 
parity in depth perception. (6 references) 
Morris Kaplan. 


Pirodda, A. and Cenacchi, V. Electro- 
nystagmographic studies of a case of 
acute concomitant strabismus. Riv. oto- 
neuro-oftal. 34:500-521, Sept.-Oct., 1959. 


The authors state that acute concomi- 
tant stribismus is a relatively rare con- 
dition which has as its fundamental clin- 
ical characteristic a rather abrupt onset 
which is accompanied by diplopia and a 
predilection for adult patients. They pre- 
sent in detail their findings in a 16-year- 
old girl. (3 figures, 40 references) 

Wm. C. Caccamise. 


Sachsenweger, R. The photographic 
m>usurement of the apparent angle of 
squint. Arch. f. Ophth. 161 :391-398, 1959. 


The patient fixates the point of cross- 
ing of two threads at right angles in the 
objective of the camera. During the ex- 
posure a cross-lined design in the circular 
flash of the camera is reflected from the 
cornea and shows the position of the 
point of penetration of the line of sight 
in the cornea. From the distance of this 
point from the center of the cornea the 
angle gamma can be calculated. The au- 
thor analyzes the possibilities of error. 
(6 figures, 1 table, 7 references) 

F. H. Haessler. 


Scassellati Sforzolini, G. A very rare 
syndrome: unilateral congenital defect of 
elevation with retraction of the globe. 
Riv. oto-neuro-oftal. 33:431-439, July- 
Aug., 1958. 

The author presents the findings in a 
25-year-old woman with an unusual type 
of congenital anomaly of the external 
ocular muscles. There was a marked de- 
ficiency in the left superior rectus muscle 
together with slight underaction of the 
homolateral inferior rectus muscle. In ad- 
dition, a very definite anophthalmos was 
noted. Surgical exploration revealed that 
the superior rectus muscle was split into 
two bundles which were inserted at two 
different sites in the sclera. (3 figures, 8 
references) Wm. C. Caccamise. 


7 
CONJUNCTIVA, CORNEA, SCLERA 


Alfonso, G. F. and Boeri, R. A case of 
oculo-facial melanosis. Riv. oto-neuro- 
oftal. 33 :303-308, May-June, 1958. 

The authors describe and discuss a 
case of oculofacial melanosis in a 25-year- 
old woman. The patient first became 
aware of scleral pigmentation in the left 
eye at the age of 21 years. There was a 
progressive increase in the pigmentation. 
In association with pigmentation of the 
skin of the left lids and left temporal re- 
gion, there was a trigeminal neuralgia in- 
volving the first division of that nerve. 
Possible etiological bases for this type of 
melanosis are discussed. (5 figures, 12 
references) Wm. C. Caccamise. 


Franceschetti, A. and Forgacs, J. His- 
tologic findings in a case of white limbus 
girdle. Ophthalmologica  138:393-398, 
Dec., 1959. 

An eye with the typical white limbus 
girdle of Vogt became available for his- 
tological examination because of coin- 
cidental absolute glaucoma. The findings 
were very similar to those in primary 
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band-shaped corneal dystrophy. A close 
relationship between the two conditions 


is assumed. (2 figures, 18 references) 
Peter C. Kronfeld. 


Francois, J. and de Rouck, A. Electro- 
retinographic and_ electroencephalo- 
graphic findings in Hurler’s disease. Oph- 
thalmologica 139 :45-55, Jan., 1960. 

Four typical cases of Hurler’s disease, 
in two brothers from each of two families 
(A and B) are reported. In family A the 
children were three and five years of age, 
respectively; they showed the typical 
corneal dystrophy and normal eye- 
grounds. The electroretinograms were 
also normal. In family B the affected in- 
dividuals were 13 and 16 years of age, 
respectively ; the corneal dystrophy was 
so extensive that the eyegrounds could 
not be seen. The electroretinograms were 
practically extinguished and the dark 
adaptation was delayed. The findings are 
interpreted .as signs of a tapeto-retinal 
degeneration. “Hurler’s disease can be 
classified among the large group of 
heredo-degenerative, cerebro-retinal af- 
fections depending essentially on disord- 
ers of the lipid and protein metabolism. 
(4 figures, 41 references) 


Peter C. Kronfeld. 


Hobbs, H. E. and Calnan, C. D. Visual 
disturbances with antimalarial drugs, 
with particular reference to chloroquine 
keratopathy. A.M.A. Derm. 80 :557-563, 
Nov., 1959. 


A large portion of patients under treat- 
ment with oral chloroquine for lupus 
erythematosus show deposits of an 
opaque substance in the corneal epi- 
thelium. Visual acuity is ordinarily not 
affected but there are various complaints 
of visual disturbance, particularly of 
halos around lights. The slitlamp shows 
fine white dots and often they are ar- 
ranged in a subpupillary line resembling 
the Hudson-Stahli line characteristic of 
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long-standing ocular disease. These opaci- 
ties may appear as early as three weeks 
after beginning treatment with chloro- 
quine and usually disappear slowly after 
stopping the drug. (10 figures, 17 refer- 
ences) Edward U. Murphy. 


Jahnke, W. Trachoma in Iraq and Af- 
ghanistan. Ophthalmologica 138 :422-430, 
Dec., 1959. 

The author practiced ophthalmology in 
governmental hospitals in Bagdad, the 
capital of Iraq, and in Kabul, the capital 
of Afghanistan. The incidenfées of tra- 
choma in the two countries, as estimated 
in “Global Epidemiology” are probably 
much too low. Practically all the pa- 
tients seen in eye clinics or in the au- 
thor’s private practice showed signs of 
trachoma, that is a microscopic pannus 
or islands of subconjunctival infiltration. 
Cataract incisions through the pannus 
usually result in temporary total cloud- 
ing of the cornea. In cases of severe pan- 
nus the author’s choice is cataract extrac- 
tion through the lower limbus. Without 
any treatment trachoma often runs a 
mild course but does not subside alto- 
gether. Secondary infection leading to se- 
vere corneal ulcers is relatively rare. 

In mountainous Afghanistan a number 
of factors militate against effective treat- 
ment of trachoma: the small number of 
physicians, the poor means of transporta- 
tion, the very sheltered life of all women 
prescribed by their religion and the no- 
madic life of a good portion of the popu- 
lation. (2 figures, 6 references) 

Peter C. Kronfeld. 


Massimeo, A. and Salonna, F. Cochleo- 
vestibular changes in glaucoma. Riv. oto- 
neuro-oftal. 33:569-591, Sept.-Oct., 1958. 

Cochleo-vestibular studies were made 
of 34 patients with various types of glau- 
coma. A perceptive type hearing defici- 
ency which was primarily limited to the 
higher frequencies was found in 27 of 
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these patients. Significance, however, is 
placed on the fact that most of the pa- 
tients with hearing deficiency were over 
50 years of age and showed a degree of 
impairment of hearing that corresponded 
to the usual presbyacusia. The exact re- 
lationship between the ocular and coch- 
lear changes in glaucoma patients would 
appear to remain a somewhat unsettled 
matter. (17 references) 
Wm. C. Caccamise. 


Mosquera, J. M. and Norbis, A. L. 
Scleromalacia in chronic porphyria. Re- 
port of a case treated by a lamellar cor- 
neal transplant. Arch. oftal. Buenos Aires 
34 :292-299, Nov., 1959. 

In addition to scleromalacia perforans 
vera, scleritis nodularis necroticans, se- 
nile hyaline scleral degeneration, and the 
seldom encountered paralimbic sclero- 
malacia, a special type of scleromalacia in 
the form of neatly circumscribed atrophic 
areas of sclera which appear in the hort- 
zontal meridian between the limbus and 
the insertions of the medial and lateral 
rectus muscles has been observed in cases 
of chronic prophyria. Only some five well- 
authenticated cases of this rare condition 
have been described so far, always in mid- 
dle-aged male patients. Apart from the 
above ocular lesions, and from a corneal 
opacity or the formation of anterior 
synechias which may occasionally occur, 
an abnormal sensitivity to light, leading 
to the appearance of cutaneous lesions 
known as hydroa vacciniforme and to an 
ultimate areolar atrophy of the skin, has 
been reported. A reddish, Portwine dis- 
coloration of the urine, due to the excre- 
tion of porphyrins, and a marked emacia- 
tion, particularly of the face, are also usu- 
ally present. 

The case of a 69-year-old man is re- 
ported who had had photophobia for the 
last five years, and who, on examination, 
was seen to show all the classical symp- 
toms of the malady. Vision was 20/20 


in each eye. As the scleral dehiscence 
found in the right eye seemed to have a 
tendency to perforation, a 5 by 7 mm. 
lamellar scleral autograft was taken from 
normal territory and sutured into the le- 
sion, from which a thin, bluish-gray, hya- 
line membrane had previously been re- 
moved. The transplant, which at the end 
of one month became somewhat atrophic, 
remained otherwise unmodified for the 
next six months of the follow-up period. 
Pathologic examination of the affected 
tissue revealed only the presence of a 
hyaline material with calcareous deposits. 
(1 table, 8 references) 
A. Urrets-Zavalia, Jr. 


Scholtyssek, H. Late keratitis after 
mustard gas poisoning. Importance of 
early diagnosis in regard to therapy and 
evaluation for compensation. Klin. Mo- 
natsbl. f. Augenh. 136 :243-254, 1960. 

Two cases are reported. Marginal 
ulcers occurred in one patient two years 
after contact with mustard gas, in an- 
other case as late as 19 years after ex- 
posure. Early and late symptoms, the 
course of the disease, as well as its patho- 
genesis are discussed. Interference with 
corneal nutrition, aggravated by connec- 
tive tissue and peripheral nerve damage, 
are thought to be of pathogenetic signifi- 
cance. Corneal transplantation is recom- 
mended. (6 figures, 19 references) 

Gunter K. von Noorden. 


8 
UVEA, SYMPATHETIC DISEASE, 
AQUEOUS 


Battistini, A. and Paganoni, C. Altera- 
tions of pupillary motility in dystrophia 
myotonica. Riv. oto-neuro-oftal. 34:149- 
167, March-April, 1959. 


The authors point out that there is 
very little discussion in the literature 
concerning the behavior of the pupil in 
dystrophia myotonica and that most au- 
thors do not describe any particular 


206 ABSTRACTS 


change in the iris muscles which, like all 
smooth muscles, rarely participate in this 
disease process. The authors then review 
the characteristics of dystrophia myoto- 
nica. Pupillographic studies in two of their 
own patients are then described. (27 ref- 
erences ) Wm. C. Caccamise. 


Cambiaggi, A. Studies pertaining to the 
possibility of a rheumatic etiology of 
uveitis. Boll. d’ocul. 38:11-25, Jan., 1959. 


The author studied 110 cases of estab- 
lished uveitis. In addition to a complete 
ophthalmologic work-up, the studies in- 
cluded determinations of the anti-strepto- 
lisin titer, the C-reactive protein, sedi- 
mentation rate, total proteins, albumin- 
globulin ratio and electrophoretic pat- 
terns of the serum proteins. It is con- 
cluded from these studies that eight per- 
cent of cases had a rheumatic background. 
(6 tables, 27 references) 

Joseph E. Alfano. 


Dorello, U. The eye and the sinuses. 
Riv. oto-neuro-oftal. 34:168-180, March- 
April, 1959. 


In 100 cases of uveitis the author found 
that 42 of the patients showed changes in 
the paraorbital sinuses when examined 
by X-ray. The author believes that such 
statistics suggest a possible causal rela- 
tionship between the two conditions. (5 
figures, 13 references) 

Wm. C, Caccamise. 


Liegl, O. Cytostatic treatment of cho- 
roidal metastases with Bayer E 39 (solu- 
ble) and 3231. (Development of a bilat- 
eral pupillotonia.) Klin. Monatsbl. f. 
Augenh. 136:185-195, 1960. 


Liegl reports treatment with a cyto- 
static drug (ethylene-imino-chinone) in a 
case of bilateral choroidal metastases 
from a carcinoma of the breast. X-ray 
treatment as well as hormonal therapy 
had failed to reduce systemic and ocular 
metastazation in this 48-year-old woman. 


The drug was given repeatedly over a 
period of two years and resulted during 
the period of each administration in sub- 
jective and objective improvement of the 
ocular lesions, and regression of systemic 
metastases. To prevent acute exacerba- 
tions of the disease a continuous cyto- 
static therapy with frequent controls of 
the white blood count is advisable. An 
incidental finding was the development of 
bilateral pupillotonia, presumably due to 
local damage of the ciliary nerves. (7 
figures, 20 references) 
Gunter K. von Noorden. 


9 
GLAUCOMA AND OCULAR TENSION 


Draeger, J. and Miller, H. New view- 
points in evaluation of the water-drinking 
test. Klin. Monatsbl. f. Augenh. 136 :203- 
214, 1960. 

The behavior of ocular tension and 
scleral rigidity was determined during 
the water-drinking test in 26 glaucoma- 
tous and 14 healthy eyes. A significant 
alteration of the rigidity coefficient was 
detected and found to be inversely pro- 
portional to the behavior of ocular ten- 
sion. This indicates that measurements 
obtained with the Schietz tonometer 
alone tend to be too low during the 
water-drinking test and might actually 
mask significant increase of ocular ten- 
sion. Therefore, the use of the applana- 
tion tonometer is strongly advised for 
evaluation of the water-drinking test. (15 
references, 8 figures, 5 tables) 

Gunter K. von Noorden. 


Hoffmann, D. H. Follow-up examina- 
tion on 164 eyes after trepanation, with 
regard to pre-operative treatment with ir- 
reversible cholinesterase inhibitors. Klin. 
Monatsbl. f. Augenh. 136:215-218, 1960. 

Trephine surgery after Elliot was per- 
formed in 164 eyes with chronic simple 
glaucoma; 8&4 patients were treated pre- 
operatively with cholinesterase inhibitors 
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(Mintacol, DFP, Fosmilen), the remain- 
ing group received either pilocarpine or 
no miotics at all. Anterior chamber 
hemorrhages, as well as a tendency to 
form posterior synechiae, were observed 
more frequently in the first group. Vaso- 
dilatation and increased capillary perme- 
ability are thought to be the direct cause 
of these complications. The author ad- 
vises caution in using any of the cholin- 
esterase-inhibiting drops for prolonged pe- 
riods of time. (21 references, 2 figures) 
Gunter K. von Noorden. 


Leydhecker, W. Suggestions for pub- 
lications on glaucoma surgery. Klin. 
Monatsbl. f. Augenh. 136 :219-224, 1960. 

During a survey of the literature on 
glaucoma surgery, the author gained the 
impression that comparison between pub- 
lished results meets with greatest difh- 
culties. Grouping of the material, evalua- 
tion of the results, and length of fol- 
low-up period differ from author to au- 
thor. In order to allow comparison be- 
tween different reports, the following fac- 
tors should be considered uniformly in 
the pre-operative evaluation of glaucoma: 
appearance of the chamber angle, field 
defects, number of preceding surgical 
procedures, and tension prior to surgery. 
The evaluation of surgical results should 
include: behavior of tension with and 
without medication, and function of the 
eye as expressed in visual field tests. (4 
references) Gunter K. von Noorden. 


Pompeu C. and de Carvalho, C. Glau- 
coma associated with essential iris atro- 
phy. Rev. brasil. oftal. 19:55-59, March, 
1960. 


The authors summarize the generally 
accepted ideas about the presence of glau- 
coma in cases of essential iris atrophy 
and report briefly their findings in a pa- 
tient. The glaucoma in their patient was 
controlled by means of cyclodialysis. (1 
figure, 10 references) Walter Mayer. 
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Prijot, E. and Weekers, R. Deformity 
of the globe during tonometry. Arch. 
d’opht. 19 :825-840, Dec., 1959. 

In an exhaustive study of changes in 
the shape of the globe during tonometry, 
the authors review the literature on the 
subject and report experimental studies 
on pig and human eyes. They were able 
to establish the following five points from 
their study: 1. The placing of a tonometer 
of Schietz on a globe produces, in addi- 
tion to the indentation of the cornea, a 
deformity localized to the posterior pole. 
2. The volume of this posterior deformity 
during experimental tonometry on re- 
moved eyes varies according to the man- 
ner in which the globe is supported. 3. 
Calculation of global rigidity should take 
account of the total volume displaced by 
tonometry and not only of the volume of 
the corneal indentation. 4. The relative 
importance of the posterior deformity in 
relation to the corneal indentation is con- 
stant, whatever the intraocular pressure. 
It increases, however, as a function of 
the weight of the tonometer piston. 5, In 
the study of the relation between volume 
and intraocular pressure, it would be de- 
sirable to substitute the term “coefficient 
of capacity” for the term “coefficient of 
rigidity.” 

The authors conclude that in the near 
future it should be possible to substitute 
a new table of volume of liquid displaced 
during tonometry, not only as a result of 
corneal indentation but as a result of pos- 
terior pole deformity. (11 figures, 3 tables, 
7 references) P. Thygeson. 


Tavolara, L. The action of meprobam- 
ates on the intraocular pressure of nor- 
mal and glaucomatous subjects. Boll. d’ 
ocul. 38 :11-25, Jan., 1959. 

The author studied the action of mepro- 
bamate in 75 normal and glaucomatous 
subjects. The meprobamates did not pro- 
duce a change in the coefficient of facility 
of outflow or in the scleral rigidity in 
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either group. In both groups, however, it 
produced a significant lowering of the 
intraocular pressure averaging 3.7 mm. 
Hg in normal eyes and 8.6 mm. Hg in 
glaucoma. It was felt that this lowering 
of the pressure in both groups was due to 
a diminution in aqueous formation. (4 
tables, 37 references) 
Joseph E. Alfano. 


Valu, L. and Cluelloeg, F. Gonioscopic 
observations after Kettesy’s cyclodia- 
thermy operation. Ophthalmologica 139: 
20-24, Jan., 1960. 


The aim of Kettesy’s cyclodiathermy 
operation is the obliteration of both long 
posterior arteries as well as a complete 
block of the long ciliary nerves. This is 
accomplished with a high-frequency cur- 
rent applied to the sclera by means of a 
flat electrode to the point of actual 
“parching,” that is grayish-black discolor- 
ation of the sclera. In a number of cases 
this form of diathermy resulted in unde- 
sirable side-effects due to an overdose of 
current. Corresponding to the area of op- 
eration the peripheral iris segments be- 
came atrophic; the angle landmarks and 
the marginal corneal capillary plexus be- 
came obliterated. Close observation of 
the postoperative gonioscopic picture has 
guided the authors toward a milder form 
of diathermy (10 to 15 mA for two sec- 
onds over an area of 6 X 2 mm. of 
sclera). (4 figures, 2 references) 

Peter C. Kronfeld. 


Waubke, T. Glaucomatous disposition 
and secondary galucoma in thrombosis 
of retinal vessels. Klin. Monatsbl. f. 
Augenh. 136 :224-230, 1960 

The purpose of this study was to de- 
termine whether or not a relation exists 
between glaucomatous disposition and 
development of glaucoma after occlusion 
of retinal vessels. Glaucoma simplex was 
detected in the fellow eye in 13 out of 
242 patients with thrombosis of the cen- 
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tral retinal vein or one of its branches. 
Eleven out of 190 patients with central 
vein thrombosis had glaucoma simplex in 
the fellow eye. In these cases only four 
patients had high tensions in the throm- 
botic eye and were considered to have 
true secondary glaucoma. The remaining 
seven patients had either subnormal, nor- 
mal, or only slightly elevated ocular ten- 
sion in the thrombotic eye. It was as- 
sumed that the latter group of patients 
actually had glaucoma simplex in the 
thrombotic eye, corresponding to the 
similar disease in the fellow eye, rather 
than secondary glaucoma. 

The authors surmise that glaucoma- 
tous disposition does not exert significant 
influence on the development of second- 
ary glaucoma after retinal vein occlu- 
sion. Tension controls of both eyes, how- 
ever, are considered to be important, 
since in all but one out of the 13 patients 
with glaucoma simplex, the disease in 
the nonthrombotic eye was discovered in- 
cidentally during routine tension checks. 
(8 references, 3 figures) 

Gunter K. von Noorden. 


10 
CRYSTALLINE LENS 


Cambiaggi, A. Studies pertaining to the 
nature of pseudoexfoliation of the lens 
capsule and its relationship to the intra- 
ocular pressure. Boll. d’ocul. 38:55-82, 
Jan., 1959. 


After reviewing the literature the au- 
thor presented his findings in 87 patients 
with pseudoexfoliation of the lens cap- 
sule. The tests performed included visual 
fields, gonioscopy, tonography, glaucoma 
provocative tests, diurnal variations of 
the intraocular pressure and aqueous vein 
studies. Histologic studies were also 
made of pieces of iris and lens which had 
been removed at the time of surgery. 
The aythor concluded that while there is 
a statistical relationship between pseudo- 
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exfoliation of the lens capsule and glau- 
coma and cataract formation, the glau- 
coma seen in patients with pseudoexfolia- 
tion of the lens capsule is not secondary 
to the capsular exfoliation. (2 figures, 3 
graphs, 3 tables, 63 references) 

Joseph E. Alfano. 


Papapanos, G. and Schenk, H. The re- 
sults of cataract surgery during the first 
ten years of life. Ophthalmologica 139: 
62-75, Jan., 1960. 

This is a ten-year follow-up study of 
patients who had had cataract surgery 
performed on one or both eyes before the 
age of 10 years. The patients, or rather 
their eyes were divided into three groups: 
1. congenital cataract due to fetal irido- 
cyclitis, 2. congenital cataracts due to 
metabolic diseases of the mother or due to 
heredity and 3. traumatic cataracts. In 
patients of group 1. the authors find that 
the ultimate vision, irrespective of the 
time of the operation, rarely exceeds 3/60. 
The uperations in these patients should 
therefore not be performed before the age 
of 4 or 5 years. Total congenital cata- 
racts of both eyes without any signs of an 
inflammatory process should be operated 
on during the first year of life. The most 
favorable time for partial cataracts which 
are not inflammatory in origin is again 
the fourth or fifth year of life. Traumatic 
cataracts in children, as in adults, should 
not be operated on any earlier than one 
year from the time of injury. (4 tables, 
23 references) Peter C. Kronfeld. 


Quaranta, C. A., Tedechi, L., Tittarelli, 
R. and Vozza, R. Effect of hypoglycemic 
sulphonamides on diabetes. Boll. d’ocul. 
38 :41-55, Jan., 1959. 


The paper is divided into two portions: 
the first deals with the action of D860 on 
experimental diabetes in rabbits, and the 
second with the retinal changes produced 
in rabbits made diabetic by the injection 
of dithizone. The authors found that the 
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administration of D860 (N-4 methyl- 
benzosalphony N’buthylurea) to rabbits 
in which diabetes had been induced was 
followed by a persistent lowering of the 
blood sugar and a delay in the onset of 
the appearance of lenticular opacities as 
well as a delay in their progression. They 
also observed that the retinal lesions 
which were produced in eyes of rabbits 
made diabetic by the injection of dithi- 
zone were probably of a toxic nature and 
therefore independent of the severity of 
the diabetes. (2 tables, 14 references) 
Joseph E. Alfano. 


11 
RETINA AND VITREOUS 


de Deus, F. and Faria, J. The patho- 
genesis of hypertensive retinopathy. Rev. 
brasil. oftal. 19:45-52, March, 1960. 


After studying venous pressure and 
its measurement, the authors correlate 
the values which they found for arterial 
hypertension and venous pressure and 
conclude that elevation of the venous 
pressure constitutes a prognostic factor 
in the occurrence of hypertensive reti- 
nopathy. (4 tables, 21 references) 

Walter Mayer. 


Elliott, A. J. Lesions of the macula and 
perimacular region of involutional and 
senile origin. Michigan St. M. Soc. J. 58: 
2002-2006, Dec., 1959. 


Elevated and non-elevated lesions of 
the macula are reviewed and illustrated 
in the light of the author’s own experi- 
ence The conditions discussed include 
tumors, vascular changes, hypersensitiv- 
ity states, and trauma. (14 references) 

Edward U. Murphy. 


Malbran, E. and Dodds, R. A. Scleral 
buckling with circling polyethylene tube. 
Arch. oftal. Buenos Aires 34:306-309, 
Nov., 1959. 


This operation was done on 45 patients 


} 


210 


with retinal detachment (detachment 
with large or multiple breaks, or with 
fixed folds; detachments with high my- 
opia or aphakia; cases of badly retracted 
vitreous, or secondary to the extraction 
of an intraocular foreign body). Of these, 
21 (47 per cent) were cured, and six (13 
per cent) improved; in the remaining 18 
cases (40 per cent) no amelioration oc- 
curred. (10 references) 
A. Urrets-Zavalia, Jr. 


Tittarelli, R. X-ray therapy of occlu- 
sions of the central retinal vein. Ophthal- 
mologica 139 :119-133, Jan., 1960. 

In 1957 Bangerter and Hohl introduced 
a new technique of administering X rays 
to the posterior segment of the eye. The 
patient's head is accurately fixed, his eyes 
directed straight downward and a lead 
contact lens inserted to shield the an- 
terior segment of the eye to be treated. 
In that position the posterior segment 
may be reached by an X-ray beam that 
just clears the upper and temporal orbital 
rim. To combine large doses to the region 
of the disc with minimal disturbance of 
the overlying tissues the X-ray tube is 
made to swing in a plane subtending an 
angle of 45 degrees with the floor of the 
orbit. In this plane the tube describes 
pendulum-like movements of about 180 
degrees excursions, remaining directed at 
the region of the disc (“pendulum-con- 
vergence-irradiation’). 

The total dose in cases of venous oc- 
clusion is 700-1500 r, administered in in- 
dividual doses of 150-200 r (250 KV, 2.9 
mm. copper filter, at a distance of about 
50 cm.). 


Fourteen cases of main-stem occlusion 
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and 15 cases of branch occlusion were 
treated in this manner. In seven cases the 
X-ray therapy was combined with anti- 
coagulants. The author describes the re- 
sults as in general very good, in terms of 
regression of the fundus changes and of 
recovery of central vision. No complica- 
tions attributable to the radiation were 
noted during the follow-up period of one 
year. (8 figures, 3 references) 


Peter C. Kronfeld. 


Wagner, K. and Conrads, H. Histo- 
logic study of a case of retinal peri- 
phlebitis. Ophthalmologica 138 :399-405, 
Dec., 1959. 


Without reference to history or clinical 
findings the author describes the patho- 
logic changes in the retina and in new- 
formed pre-retinal tissues in a case of 
retinal periphlebitis and interprets them 
as tissue responses to an anaphylactic 
process. (4 figures, 12 references) 


Peter C. Kronfeld. 


12 
OPTIC NERVE AND CHIASM 


Dorello, U. and Scardovi, C. The eye 
and the sinuses. Riv. oto-neuro-oftal. 34: 
522-543, Sept.-Oct., 1959. 

The authors’ investigation of 279 pa- 
tients with abnormality of the optic nerve 
lead them to believe that there is a rela- 
tionship between disease of the sinus and 
the lesion in the optic nerve in a significant 
percentage of cases. They therefore advise 
that a thorough study of the paranasal si- 
nuses be carried out in all cases of inflam- 
matory disease of the optic nerve. (8 fig- 
ures, 48 references) 

Wm. C. Caccamise. 
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NEWS ITEMS 


Epitep By Donacp J. Lyte, M.D. 
411 Oak Street, Cincinnati 19, Ohio 


News items should reach the editor by the 10th of the month. For adequate publicity, notice of 
postgraduate courses and meetings should be received three months in advance. 


DEATHS 


Eugene Leslie Christensen, Los Angeles, Califor- 
nia, died March 22, 1960, aged 61 years. 

Wade Hampton Miller, Kansas City, Missouri, 
died March 13, 1960, aged 65 years. 

Charles Edward Savery, Deerfield Beach, Florida, 
died February 13, 1960, aged 71 years. 


ANNOUNCEMENT 


CONTACT LENS TECHNICIANS TRAINING PROGRAM 


To train competent and ethical technicians who 
will be available to the ophthalmologist either under 
the employment of the ophthalmologist or working 
independently but available to patients of ophthal- 
mologists, The Ohio State University, Department 
of Ophthalmology, Columbus 10, Ohio, is offering a 
training program for contact lens technicians. The 
duration of the course is six months (with a three- 
week probationary period). Male students with two 
years of college training or its equivalent are pre- 
ferred. The cost is $300 for the term. 

Preceptor type of training, given in the contact 
lens clinic, includes the fitting and adjustment of 
lenses on patients. Students attend basic science 
lectures (anatomy, optics, physiology, and so forth) 
with orthoptic students. A certificate will be issued 
upon satisfactory completion of the training. The 
next course starts October Ist. For further infor- 
mation write Dr. William H. Hav . tment 
of Ophthalmology, The Ohio State University, 
Columbus 10, Ohio. 


SEMINAR ON GLAUCOMA 


A seminar on glaucoma with particular emphasis 
on gonioscopy and the study of the anterior angle 
will be given at the Brooklyn Eye and Ear Hos- 
pital on November 14th, 15th, and 16th. Ample op- 
portunity for practical instruction in the use of the 
gonioprism will be given and material from the 
glaucoma clinic will be utilized. The course will be 
given by Dr. Daniel Kravitz, assisted by Drs. 
Nicholas P. Tantillo and Samuel Zane. Registra- 
tion is limited to six (6) ophthalmologists. Appli- 
cation and the fee of $50.00 may be addressed to: 
Dr. Daniel Kravitz, Brooklyn Eye and Ear Hos- 
pital, 29 Greene Avenue, Brooklyn 38, New York. 


COURSE ON CORNEAL SURGERY 


A concentrated course in corneal surgery will be 
given under the direction of Dr. A. Benedict Riz- 
zuti at the Brooklyn Eye and Ear Hospital on 
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Thursday, Friday and Saturday, November 17th, 
18th, and 19th. 

Present surgical concepts of kerectectomies and 
keratoplasties will be stressed. Allied subjects, such 
as beta radiation, contact lenses, operating room 
photography, instrumentation, and so forth will be 
discussed by staff members. Surgical procedures in 
the operating room will be demonstrated according 
to availability of donor material. Participants will 
be offered an opportunity to apply surgical prin- 
ciples on animal eyes. 

The course is limited to six ophthalmologists, 
tuition 1s $100.00. Address inquiries to Mr. Henry 
Williams, superintendent, Brooklyn Eye and Ear 
Hospital, 29 Greene Avenue, Brooklyn 38, New 
York. 


SURGERY COURSE AT EMORY 


A postgraduate course in “Techniques in oph- 
thalmic surgery” will be presented on December 
Ist and 2nd, at the Grady Memorial Hospital, At- 
lanta, Georgia, under the sponsorship of the Grady 
Clay Memorial Eye Clinic and the Department of 
Ophthalmology of the Emory University School 
of Medicine. 

The course is designed for the practicing clinical 
ophthalmologist and will consist of lectures and 
panel discussions by such outstanding national au- 
thorities as Dr. Frank Costenhbader, chairman, De- 
partment of Ophthalmology, Children’s Hospital, 
Washington, D.C.; Dr. John McLean, professor of 
ophthalmology, Cornell University School of Medi- 
cine, New York; and Dr. Harold Scheie, professor 
of ophthalmology, University of Pennsylvania 
School of Medicine, Philadelphia. 

Diagnostic principles and techniques, preoperative 
and postoperative management, and surgical prin- 
ciples and techniques in extraocular muscle surgery, 
cataract surgerv, and glaucoma surgery will be 
discussed by these distinguished surgeons. For 
further information write to Dr. F. Phinizy Cal- 
houn, Jr.. Department of Ophthalmology, 80 Butler 
Street, S.E., Atlanta 3, Georgia. 


MISCELLANEOUS 
Lestit DANA AWARD 


The Leslie Dana Gold Medal Award for meritori- 
ous work in the field of sight conservation and 
prevention of blindness was recently presented 
to Dr. Derrick Vail of Chicago. The presentation 
was made by Dr. Leslie C. Drews, Saint Louis, a 
member of the executive committee of The Light- 
house for the Blind and The St. Louis Society for 
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the Blind at a dinner which was jointly sponsored 
with the St. Louis Ophthalmological Society. 

Dr. Vail is the 34th recipient of the Award since it 
was established in 1925 by the late Leslie Dana, who 
was a prominent business man of Saint Louis, Mis- 
souri. 

A member of the board of directors of the Illinois 
Society for the Prevention of Blindness, Dr. Vail is 
past president of the American Ophthalmological 
Society, the American Academy of Ophthalmology 
and Otolaryngology and of the American Board of 
Ophthalmology. 


RoyvaAL SOcIeTY 


Among the 25 recently elected fellows of the Royal 
Society in Sir Stewart Duke-Elder, ophthalmic sur- 
geon and director of research, Institute of Ophthal- 
mology, the University of London. 


AvBert C. SNELL LecrurRE 


The Fifth Annual Albert C. Snell Memorial Lec- 
ture was given on April 14, 1960 by Dr. David G. 
Cogan, professor of ophthalmology and director of 
Howe Laboratory, Harvard Medical School. He 
spoke on “Visual and paravisual symptoms of cere- 
bral disease.” An afternoon clinic was held at the 
University of Rochester School of Medicine, and Dr. 
Cogan’s lecture followed a dinner in the evening. 


ITEMS 


MONTREAL LECTURE 


Dr. Gordon M. Bruce, professor of clinical oph- 
thalmology, College of Physicians and Surgeons, 
Columbia University, New York, will be the guest 
speaker at the fall meeting of the Montreal Oph- 
thalmological Society, being held at the Royal Vic- 
toria Hospital, Montreal, on Wednesday evening, 
November 2nd. The title of his address is “The 
A-V syndromes.” Papers by society members will 
complete the program. 


AOS OFFICERS 


At the recent meeting of the American Oph- 
thalmological Society in Colorado Springs, the fol- 
lowing officers were elected for the coming year: 
President, Dr. Edwin B. Dunphy, Boston; vice- 
president, Dr. Francis H. Adler, Philadelphia; sec- 
retary-treasurer, Dr. Joseph A. C. Wadsworth, 
New York; editor of Transactions, Dr. M. Elliott 
Randolph, Baltimore; program chairman, Dr. 
Frank W. Newell, Chicago. 


PERSONAL 
Dr. Jack P. Cowen, Chicago, will present a paper 
before the Tokyo Ophthalmological Society and 
the Keio University in October. The subject will 
be “Pool gonioscopy: Technique and visualization 
of the anterior chamber of the eye.” 
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MATALENE 


SURGICAL INSTRUMENTS CO., INC. 
GRAND CENTRAL PALACE BUILDING—125 EAST 46TH ST., N.Y. 17, N.Y. 
SUCCESSORS TO THE E. B. MEYROWITZ SURGICAL INSTRUMENTS CO., INC. 


SCHWEIGGER HAND PERIMETER 
This is a portable instrument adapted for plotting perimetric fields or 
for measurement of monocular rotation by the corneal reflex or Purkinje 


image method. 


The instrument is held by the patient with a plate 
against the inferior margin of the orbit to fix the 
position of the arc before the eye. The arc has a 
radius of 17 cm and covers a field of 180 degrees. It 
may be rotated to any desired angle and a graduated 
disc indicates the angle in use. The arc is marked in 
degrees. 


The perimeter folds flat so that it is easily portable 
but is sufficiently sturdy for routine examinations in 
the office. It is nicely finished in gray and is supplied 
complete with test objects, a wand and record charts. 

Price $36.50 


Pleoptophor 
After Bangerter 


A new instrument for the treatment of ambly- 
opia, combining the best known up-to-date meth- 
ods, like the dazzling-stimulating method of 
Bangerter and the after-image method accord- 
ing to Cueppers. This is an important step for- 
ward in the training of central fixation. 


This instrument will be demonstrated by the 
Swiss ae Dr. A. Graemiger, assist- 
ant to Dr. Bangerter, in our booth at the acad- 
emy meeting. 


Ophthalmological Instruments of Top Quality 


ALFRED P. POLL 
40 WEST 55TH STREET, NEW YORK 19, N.Y. 
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225 Cadwalader Ave. 


are the accepted instrument for the rapid perform- 
ance of the screen test, for measuring all forms of 
muscular unbalance and for prism exercise. 
VERTICAL HORIZONTAL 
17 x 30mm, prisms 17 x 30mm. prisms 
No. B10 No. BS 3-5-10-15-20 
0. Price $12.00 
No. BSR 3-5-10-15-20 Red 
: Price $13.00 
918.00 No. B6 1-3-5-10-15-20 
1-2-4-6-8- -14- 
16-18-20-25-30-35-40 
Price $28.50 Price $28.50 


Large bars with 28 x 30mm. prisms 
No. LB14 1-2-3-4-5-6-8-10- No. LB15 1-2-4-6-8-10-12- 
12-14-16-18-20-25 14-16-18-20-25-30-35-40 


Price $37.00 

Available at all optical and surgical suppliers 
Manufactured by 

R. O. GULDEN 


Elkins Park P.O. Our new complete brochure is now available 


Price $37.00 


Philadelphia 17, 
Pa. 


Each instrument is certified by 


the Electrical Testing Laboratory 
of New York. 


* Patent Pending 


ORDER DIRECT FROM 
GEORGE P. | 


SCHIOTZ TONOMETER® 


Designed by R.O. GULDEN Manufactured by PILLING 


This new tonometer conforms exactly to the most re- 
cent specifications set by the Committee on Stand- 
ardization of Tonometers of the American Academy 
of Ophthalmology and Otolaryngology. It features: 


Perfect balance of instrument and weights. 
Friction-free movement. 


Ventilated foot plate, preventing capillary action in plunger 
tube. 


Wrap-around indicato liminates parallax in reading. 
Entire construction of stainless steel and anodized aluminum. 
New all plastic case—easy to clean—washable-unb bi 


Special brochure available on request. 


PILLING «& son co. 


3451 Walnut Street * Philadelphia 
Pilling New York Office 4 - W. Séth St.. N.Y. 19, NLY. 
Other Offices: Columbus, Ohio - Atlanta, Georgia - Los Angeles, Calif. CABLE ADDRESS: Surgical - Phila. 


| BERENS PRISM BARS 
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No. B-14 No. 8-15 | 
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It's NEW & 


The RHEO-TRAN unit atten 
Illumination Control 
NO BATTERIES YOUR 
Send for literature BATTERY 
OPHTHALMIC OPTICIANS 
Wholesale Rx Service HANDLE 
Since 1920 


Main Office 109 N. 
Chicago, Illinois 


STORY 


CONTACT 
LENSES 


Wabash, at Washington 


in contact lenses it’s Obrig for everything in sight 
OBRIG LABORATORIES INC. 


NEW YORK, N.Y. SARASOTA, FLORIDA 


MONTREAL, CANADA + JOHANNESBURG, SOUTH AFRICA 
SAN JOSE, COSTA RICA * CARACAS, VENEZUELA 


presented fully and clearly in a volume acclaimed 

as the most bea tiful book ever published in the 
optical field. In language simple enough for your 
patients to understand, in a format bright with color 
and filled with unusual inserts of hand-made papers, 
drawings, woodcuts, and photographs, the entire 
background of contact lenses dramatically unfolds. 
You will find THE STORY OF CONTACT LENSES 


invaluable for your waiting room and a fine addition 
to your personal library. 


58 pages, cloth, available at cost: $3.75 postpaid 
Order from Obrig Laboratories Inc., Box 791, Sarasota, Florida 


‘?, ws. 
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“OCULTRON”’ 


ELECTRONIC FLASH 
PHOTO EQUIPMENT 


FOR GOLDMANN 
(HAAG-STREIT) SLIT LAMP 


Proper illumination for photog- 
raphy of all details normally vis- 
ible with the slit lamp. 
Developed at University Eye 
Clinic in Vienna, Austria. 

Can be mounted easily by oph- 
Ma, thalmologist himself. 


Distributed in USA & Canada by: 


ALFRED P. POLL 


Ophthalmological Instruments of Top Quality 
40 West 55th St., New York 19, N.Y. 


like natural tears 


Lacril is optically clear, soothing and lubricating to dry eyes 


unlike natural tears 


long-lasting relief for pa- 
tients whose natural tears 
are absent or inadequate 


ARTIFICIAL TEARS 


is designed to continue its soothing, pro- 
tective lubrication for prolonged periods 


FORMULA: Lacril Artificial Tears contain: Methylcellulose, Polysorbate 80, 
Gelatin (Pharmagel A), and Boric acid in a non- ‘sticky, non-lid-crusting 
sterile solution, with Chlorbutanol (Chloral deriv.) 0.5% as a preservative. 


suPPLY: Lacril is supplied in 15 cc. plastic dropper bottles. 
ALLERGAN PHARMACEUTICALS » INC, Los Angeles 17, Calif. > 
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GREINER & MUELLER 
Expert makers 
of artificial human eyes 


GLASS & PLASTIC 

55 £. Washington St. . . . Chicage 2, Il. 
Phone FR 2-4449 

Branches at Kansas City, Me., Detroit, Mich. 


Our experts visit Milwaukee, Madison, Minneapotis, and St. 
Lewis regularly. Serving the Middle West since 1924. 


Eye making has been a family tradition 
with us since 1835. 


DVORENE PSEUDO-ISOCHROMATIC PLATES* 


OFFER THESE EXCELLENT FEATURES 


© Distinguishes the color-blind from the color-ignorant 

© Classifies the color-blind according to type and severity of defect 

© Special arrangement prevents malingering. Complete directions with each 
set 


1 * The most widely accepted test in the U.S. Used by Medical Examiners 
U.S. A Forc 


; of the CAA, Veterans Administration and the U.S. Armed es. 
SCIENTIFIC PUBLISHING CO. Price of set $15.00, less 5% 
Dept. A—2328 Eutaw Place Baltimore 17, Maryland if check accompanies order 


AN EMPLOYMENT REGISTRY FOR SCIENTISTS 


in the basic sciences appertaining to OPHTHALMOLOGY AND OTOLARYNGOLOGY has 
been established by the American Academy of Ophthalmology and Otolaryngology. The Registry 
will aid in the placement of candidates completing training who desire academic and investiga- 
tive positions, and in the replacement of those already in such positions who desire a different 
position. It will also serve institutions seeking to fill such positions. 


Since the Registry will be of considerable service to scientists in the fields of Ophthalmology 
and Otolaryngology, it will be operated by the Academy without fee or obligation. 
For further information and registry forms, write te 
American Academy of Ophthalmology and Otolaryngology Registry 


W. L. Benedict, M.D., Executive Secretary 
15 Second Street S.W., Rochester, Minn. 


It Will Pay You For vacuum-coated Sun- and 
to look through the advertising pages Protection Lenses as well 
of this Journal. as for special coatings 
We discriminate as to the quality and 
reliability of the advertising accepted 
for the Europe's foremost 

AMERICAN JOURNAL coating-manufacturer. 


BALZERS Aktiengesellschaft 
OPHTHALMOLOGY Balzers, Principality of Liechtenstein 


the making of 


XLVI 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


URGENT REQUEST 


The Uveitis Laboratory, University of Cali- 
fornia School of Medicine, San Francisco, is 
vitally interested in —— freshly enu- 
cleated eyes from patients with all types of 
uveitis and other endogenous inflammations. 
Attempts are being made to isolate etiologic 
agents from these eyes. 


The ge —_ Le laced in a sterile bottle 
packaged story and findings, an 
shi as 4 as possible. Please send 
og mens special delivery, collect, and mark 

package “Fresh Tissu ¢ Specimen—Rush.” 
Do not freeze or use gocnervatives of any kind. 


A report of isolations of organisms and patho- 
logic ings, including a slide, will be sent 
to the contributor. Credit will be given in any 
resulting publications if desired. 

Telegraph collect if specimen 
being sent. 


Send eyes to 


Samuel J. Kimura, M.D.., 
Michael J. Hogan, M.D., or 
Phillips Thygeson, M.D. 
University of California School 
of Medicine 


San Francisco 22 


NEW YORK UNIVERSITY 
POST-GRADUATE MEDICAL 
SCHOOL 
offers the following courses 


SURGERY OF THE CORNEA 


Full time, November 14 through 18, 1960. 
Covers current concepts and practices in 
corneal surgery. Includes illustrated lec- 
tures, observation and performance of sur- 
gical procedures. Under the direction of Dr. 
Ramon Castroviejo. 

Tuition $250 


THEORY and PRACTICE of 
CONTACT LENSES 


Full time, November 10 and 11, 1960. Pro- 
vides ophthalmologists with information 
necessary for the fitting of corneal lenses, 
with emphasis on optics and the safest and 
surest fitting technique. Includes practical 
application of contact lens practice. Under 
the direction of Dr. Donald A. Fonda. 
Tuition $75 


for additional information 
Office of the Associate Dean 
New York University Medical Center 
550 First Avenue, New York 16, N.Y. 


THERMINON Absorptive Lenses 


The lens your patients would ask you to 
prescribe if they knew the facts... 
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WAVE LENGTH 
Solid line denotes transmission curve of Therminon ma 


THERMINON LENS CORPORATION ¢ 63RD AT UNIVERSITY ¢ DES MOINES 


IOWA 


TRANSMISSION CURVE OF THERMINON LENSES 
ULTRA-VIOLET INFRA -RED 
100 


instruments 
Old & New 


The KLEIN KERATOSCOPE featured alongside is 
one of the recently introduced additions to the 
Keeler range. 


Below are featured two old favorites, the Keeler 
4-Dot Focal Illuminator, and the Keeler "Meas- 


uring" Ophthalmoscope. 


For full details of the above, or any item of the Keeler range please write. 


KEELER OPTICAL PRODUCTS, INC. 


5536 Baltimore Avenve, Philadelphia 43, Pa. 
GRanite 4-5310 - Telephones - Kingswood 4-0874 
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AMBROSIA... DEVILISH OR DIVINE? 


To most, AMBROSIA signifies “food for the 
Gods”. ivine”. . .“particularly delicious” — 
at least ‘something ‘pleasant. But, ambrosia 
also stands for ragweed — of not such divine 
significance to allergic patients. However, 
the ocular symptoms of most patients reacting 
to genus ambrosia (and other allergens) can 
be controlled throughout the allergy season. 
0.12% Ophthalmic Suspension 
.is particularly suited for effective man- 
agement of chronic allergic conjunctivitis. For 
these patients, PREDNEFRIN provides a spe- 
cially esigned formulation that: 
ws Checks inflammation and pain (predniso- 
lone 0.12%) 
= Improves the eye’s appearance and “feel” 
(phenylephrine 0. ist 
and lubricates (methylcellulose 
0.12% 


# Provides prolonged action with minimal 
risk of irritation (the ‘solution-like’ 
suspension) 


Dosage: 1-2 drops, two to four times a 

oom ay In 5 cc. plastic dropper bottles — mo only. 
ALLERGAN PHARMACEUTICALS 

Los Angeles 17, California & 
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